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SOLUTION: The hologram recording device (100) is provided 
with parameter setting means (19) capable of changing and 

fixing parameters for multiple recording, such as a recording , 
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recording in the m-th condensing position as the parameters for 
the first multiple recording in the (m+1)st condensing position. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of thi's translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source which irradiates light source light, and the 1st optical system which divides the 
light source light this irradiated into signal light and a reference beam, It is arranged at the optical path of 
said signal light. The space optical modulator which can modulate said signal light, The 2nd optical system 
which draws the signal light which passed this space optical modulator, and said reference beam on a 
hologram record medium, The migration means to which the condensing location of said signal light drawn 
according to this 2nd optical system and said reference beam is moved relatively [ direction / which met the 
front face for record to said hologram record medium ], The parameter setup means which can change the 
parameter for multiplex record of the predetermined class concerning either [ at least ] said signal light or 
said reference beam, and can be fixed, Said parameter used at the end at the time of the record in the 
condensing location of eye the m-th (however, m natural number) watch so that it may use as said first 
parameter at the time of the record in the m+1 st condensing locations and record may be performed at it The 
hologram recording device of the multiplex record mold characterized by having the control means which 
controls said parameter setup means. 

[Claim 2] It is the multiplex record type according to claim 1 characterized by controlling said parameter 
setup means so that said order may change into a reverse order said parameter into which said control means 
was changed by said parameter setup means in the 1 st to the n-th order (however, n two or more natural 
numbers) at the time of the record in said m-th condensing location at the time of the record in said m+lst 
condensing locations of hologram recording device. 

[Claim 3] A means for said parameter setup means to change into said hologram record medium whenever 
[ incident angle / of said signal light which carries out incidence ], and to fix, A means to change into said 
hologram record medium the depth of focus of said signal light which carries out incidence, and to fix to it, 
The hologram recording device according to claim 1 or 2 characterized by including at least one of a means 
to change the phase of said reference beam and to fix, a means to change the amplitude of said reference 
beam and to fix, and means to change polarization of said reference beam and to fix. 

[Claim 4] The light source which irradiates the playback illumination light at the hologram record medium 
of a multiplex record mold, and a light-receiving means to receive the playback light based on said playback 
illumination light from said hologram record medium, A reading means to read the recording information 
recorded on said hologram record medium based on the received this playback light, The migration means 
to which the condensing location of said playback illumination light is moved relatively [ direction / which 
met the front face for record to said hologram record medium ], The parameter setup means which can 
change the parameter for multiplex recc(rd of the predetermined class concerning said playback illumination 
light, and can be fixed, Said parameter used at the end at the time of the playback in the condensing location 
of eye the m-th (however, m natural number) watch so that it may use as said first parameter at the time of 
the playback in the m+lst condensing locations and playback may be performed at it The hologram 
regenerative apparatus of the multiplex record mold characterized by having the control means which 
controls said parameter setup means. 

[Claim 5] It is the multiplex record type according to claim 4 characterized by controlling said parameter 
setup means so that said order may change into a reverse order said parameter into which said control means 
was changed by said parameter setup means in the 1 st to the n-th order (however, n two or more natural 
numbers) at the time of the playback in said m-th condensing location at the time of the playback in said 
m+lst condensing locations of hologram regenerative apparatus. 

[Claim 6] A means for said parameter setup means to change into said hologram record medium whenever 
[ incident angle / of said playback illumination light which carries out incidence ], and to fix, A means to 
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change the phase of the means aforementioned playback illumination light which changes into said 
hologram record medium the depth of focus of the playback illumination light which carries out incidence, 
and is fixed to it, and to fix, The hologram regenerative apparatus according to claim 4 or 5 characterized by 
including at least one of a means to change the amplitude of said playback illumination light, and to fix, and 
means to change polarization of said playback illumination light, and to fix. 

[Claim 7] The light source which irradigles light source light, and the 1 st optical system which divides the 
light source light this irradiated into signal light and a reference beam, It is arranged at the optical path of 
said signal light. The space optical modulator which can modulate said signal light, The 2nd optical system 
which draws the signal light which passed this space optical modulator, and said reference beam on a 
hologram record medium, The migration means to which the condensing location of said signal light drawn 
according to this 2nd optical system and said reference beam is moved relatively [ direction / which met the 
front face for record to said hologram record medium ], In the hologram recording device of the multiplex 
record mold equipped with the parameter setup means which can change the parameter for multiplex record 
of the predetermined class concerning either [ at least ] said signal light or said reference beam, and can be 
fixed The process to which said hologram record medium is moved with said migration means, and the m-th 
(However, m natural number) Said parameter used at the end at the time of the record in the condensing 
location of eye watch so that it may use as said first parameter at the time of the record in the m+1 st 
condensing locations and record may be performed at it The hologram record approach of the multiplex 
record mold characterized by including the process which controls said parameter setup means. 
[Claim 8] The light source which irradiates the playback illumination light at the hologram record medium 
of a multiplex record mold, and a light-receiving means to receive the playback light based on said playback 
illumination light from said hologram record medium, A reading means to read the recording information 
recorded on said hologram record medium based on the received this playback light, The migration means 
to which the condensing location of said playback illumination light is moved relatively [ direction / which 
met the front face for record to said hologram record medium ], The process to which is equipped with the 
parameter setup means which can change the parameter for multiplex record of the predetermined class 
concerning said playback illumination light, and can be fixed, and said hologram record medium is moved 
with said migration means, Said parameter used at the end at the time of the playback in the condensing 
location of eye the m-th (however, m natural number) watch so that it may use as said first parameter at the 
time of the playback in the m+lst condensing locations and playback may be performed at it The hologram 
playback approach of the multiplex record mold characterized by including the process which controls said 
parameter setup means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention irradiates signal light through a space optical modulator (Spatial 
Light Modulator) at a hologram record medium, and belongs to the technical field of the hologram 
regenerative apparatus which reproduces information from this hologram record medium in the hologram 
recording device and approach list whiqb.record information, and an approach. Multiplex record of the 
recording information which is different in the same record area by changing the include angle to the front 
face of the hologram record medium of a reference beam and signal light, the depth of focus, etc. especially 
is carried out, such multiplex record is performed about further two or more record area, and it belongs to 
the hologram recording device and approach list of a multiplex record mold which reproduce this at the 
technical field of a hologram regenerative apparatus and an approach. 
[0002] 

[Description of the Prior Art] Conventionally, in a hologram recording device, it consists of liquid crystal 
equipment etc., for example, and a signal light slack laser beam is irradiated by the space optical modulator 
which becomes irregular according to the recording information which should be recorded. The flat-surface 
array of the eel is carried out at the shape of a matrix, and especially a space optical modulator is changing 
light transmittance according to recording information for every eel, and modulates signal light here. 
Furthermore, outgoing radiation of the modulated signal light is carried out at a different outgoing radiation 
include angle by the diffraction phenomena in a eel with a detailed pitch as two or more diffracted lights, 
such as zero-order light and primary light. Under the present circumstances, an outgoing radiation include 
angle is prescribed by the pitch of the eel which is a modulation unit. And the signal light modulated by the 
space optical modulator constituted in this way and the reference beam which does not pass through a space 
optical modulator are made to interfere on a hologram record medium. Thereby, it is constituted so that 
recording information may be recorded on a hologram record medium as a wave front. 
[0003] The hologram recording device of the include-angle multiplex mold which carries out multiplex 
record of the recording information which is different in the same area is also proposed by changing the 
include angle of the front face of the hologram record medium to a reference beam and signal light small 
[ every ] especially at the time of record. In this application, the include angle of the signal light to the front 
face of a hologram record medium in record of such an include-angle multiplex mold is suitably called a 
"record include angle." Furthermore, include angles used as the criteria of a record include angle, such as a 
record include angle at the time of being in agreement with the normal of the front face of a hologram record 
medium, for example, are suitably called a "criteria record include angle." Furthermore, by this application, 
the recording surface corresponding to a "include-angle recording surface", a call, and a criteria record 
include angle for the recording surface corresponding to each record include angle will be called a "criteria 
include-angle recording surface" again. 

[0004] On the other hand, by changing the include angle of the front face of the hologram record medium to 
the playback illumination light small [ every ], a such hologram recording device and the hologram 
regenerative apparatus which makes a pair are constituted so that the recording information by which 
multiplex record was carried out may be reproduced in the same area. In this application, the include angle 
of the playback illumination light to the front face of a hologram record medium in playback of such an 
include-angle multiplex mold is suitably called a "playback include angle." Furthermore, include angles 
used as the criteria of a playback include angle, such as a playback include angle at the time of being in 
agreement with the normal of the front face of a hologram record medium, for example, are suitably called a 
"criteria playback include angle." 
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[0005] According to the hologram recording device of an include-angle multiplex mold, a record include 
angle is changed in the range of whenever [ maximum number ] for example, by unit 0.01 degrees from a 
criteria record include angle (changing small [ every ] among 88 -92 degrees), and record over each 
include-angle recording surface in the same record area is performed one by one for every record include 
angle. In addition, in this application, the field on the front face of the hologram record medium with which 
signal light and a reference beam are irradiated at a stretch will be called "record area." In the case of an 
include-angle multiplex mold, two or more include-angle recording surfaces which it said were the 50th 
page will be recorded on the same record area. 

[0006] On the other hand, according to the hologram regenerative apparatus of an include-angle multiplex 
mold, the recording information by which multiplex record was carried out is reproduced according to a 
playback include angle in the same area by changing a playback include angle slightly corresponding to the 
case of a criteria playback include angle to a record include angle. 

[0007] Thus, since according to the hologram recording device and hologram regenerative apparatus of an 
include-angle multiplex mold recording information can be recorded on the include-angle recording surface 
of a large number recorded on the same record area according to a record include angle, respectively and 
this can be reproduced, respectively, recording density and storage capacity shall be increased by leaps and 
bounds. 

[0008] Various multiplex system, such ?ts depth of focus multiplex system which changes the depth of focus 
of the signal light which carries out incidence into the hologram record medium other than the include-angle 
multiplex system mentioned above, and performs multiplex record, reference beam phase multiplex system 
which changes the phase of a reference beam and performs multiplex record, reference beam amplitude 
multiplex system which changes the amplitude of a reference beam and performs multiplex record, and 
reference beam polarization multiplex system which changes polarization of a reference beam and performs 
multiplex record, is proposed. Also with such multiplex system, in the same record area, since the multiplex 
record of much recording information can be carried out, recording density and storage capacity shall be 
increased by leaps and bounds. 

[0009] By the way, if an example is generally taken by breadth, the general -purpose space optical 
modulator, size or optical engine performance of a lens on the recording surface of the signal light obtained 
from the optical system of the area of the recording surface in the hologram record medium of general- 
purpose magnitude, a general-purpose lens, etc., and a reference beam, etc., it is not practical to perform 
multiplex record at once all over the hologram record medium of one sheet. 

[0010] For this reason, after dividing the recording surface of a hologram record medium into two or more 
record area of the magnitude suitable for irradiating simultaneously by signal light and the reference beam, 
performing multiplex record like **** for each record area of every and completing the multiplex record 
over one record area, it moves to the next record area, multiplex record is started, and the technique of 
repeating these actuation is also proposed. 
[0011] 

[Problem(s) to be Solved by the Invention] However, reset, modification, and immobilization of the 
parameters for multiplex record (include angles, such as the above-mentioned signal light, the depth of 
focus, a phase, polarization, amplitude, etc.) will require the time amount of extent which cannot be 
disregarded at each time of modification with modification of established states, such as a mechanical 
condition in a hologram recording device or a hologram regenerative apparatus, or optical system. Since a 
very high precision is required so that the height of the include-angle selectivity like the above-mentioned 
etc. may show especially modification such, it is fundamentally difficult to perform each modification 
actuation itself for a short time. 

[0012] Consequently, perform multiplex record, resetting the parameter for multiplex record first and 
making a sequential change of the parameter from that reference value to one record area, like *♦**, and 
after completing this, it moves to the next record area. In having performed a series of record actuation of 
repeating performing multiplex record, having reset the parameter again and making a sequential change of 
the parameter from the reference value, quick record actuation has the trouble of becoming technical very 
difficult. Reproduce resetting the parameter for multiplex record first and making a sequential change of the 
parameter from the reference value to one record area, similarly, and after completing this, it moves to the 
next record area. In having performed a series of playback actuation of repeating reproducing resetting a 
parameter again and making a sequential change of the parameter from the reference value, quick playback 
actuation has the trouble of becoming technical very difficult. 

[0013] It is possible for this invention to be made in view of the trouble mentioned above, and to raise 
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recording density and storage capacity, find let it be a technical problem to provide with a hologram 
regenerative apparatus and an approach the hologram recording device and approach list of accuracy and the 
multiplex record mold which can perform record actuation and playback actuation promptly moreover. 
[0014] 

[Means for Solving the Problem] In order that the hologram recording device of the multiplex record mold 
of this invention may solve the above-mentioned technical problem The light source which irradiates light 
source light, and the 1st optical system which divides the light source light this irradiated into signal light 
and a reference beam, It is arranged at the optical path of said signal light. The space optical modulator 
which can modulate said signal light, The 2nd optical system which draws the signal light which passed this 
space optical modulator, and said reference beam on a hologram record medium, The migration means to 
which the condensing location of said signal light drawn according to this 2nd optical system and said 
reference beam is moved relatively [ direction / which met the front face for record to said hologram record 
medium ], The parameter setup means which can change the parameter for multiplex record of the 
predetermined class concerning either [ at least ] said signal light or said reference beam, and can be fixed, It 
has the control means which controls said parameter setup means so that said parameter used at the end at 
the time of the record in the condensing location of eye the m-th (however, m natural number) watch may be 
used as said first parameter at the time of the record in the m+lst condensing locations and record may be 
performed. 

[001 5] According to the hologram recording device of this invention, at the time of the actuation, the light 
source of semiconductor laser equipment etc. irradiates light source light, such as a laser beam. The 1st 
optical system divides this light source Jjght into signal light and a reference beam. Here, the space optical 
modulator which has been arranged, for example, is constituted from liquid crystal equipment etc. by the 
optical path of signal light performs the modulation to signal light. Then, the 2nd optical system draws this 
modulated signal light and the reference beam separated by the 1st optical system on a hologram record 
medium. Consequently, on a hologram record medium, recording information is recorded by interference 
with these signals light and a reference beam as a wave front. 

[0016] In case a parameter setup means performs record in the same record area under control by the control 
means, it changes the parameter for multiplex record. With "the parameter for multiplex record" in this 
invention The relative include angle to the recording surface of the hologram record medium of the signal 
light in include-angle multiplex system and a reference beam, or the playback illumination light, The depth 
of focus in depth of focus multiplex system, the phase in phase multiplex system, the amplitude in amplitude 
multiplex system, It is possible to say the property or attribute of the signal light which closes multiplex 
record in it if in the same record area, such as polarization in polarization multiplex system, a reference 
beam, or the playback illumination light, and to change and fix to a predetermined value with the parameter 
setup means of this invention. 

[0017] On the other hand, in case a migration means changes record area, it moves relatively [ direction / 
which met the front face for record to the hologram record medium ] the condensing location of signal light 
and a reference beam under control by the control means. 

[0018] Especially here, under control by the control means, the parameter for multiplex record used at the 
end at the time of the record in the m-th condensing location is used as it is as a parameter for the first 
multiplex record at the time of the reco^Hn the m+lst condensing locations to which it was moved by the 
migration means after that, and record is performed. Therefore, in case a hologram record medium is moved 
with a migration means, quick record operating becomes possible only for the part which does not have to 
make a parameter change with a parameter setup means after migration after migration as compared with the 
case where actuation which resets the parameter for multiplex record and changes the parameter for 
multiplex record concerned from the reference value after reset further with the parameter setup means is 
performed. Since the include-angle selectivity of a hologram record medium is dramatically high in for 
example, include-angle multiplex system especially, such a reset action needs to be performed with high 
degree of accuracy, and the quick reset action is technically difficult. For this reason, this invention which 
does not need to perform a reset action is very advantageous when performing quick record actuation. In 
addition, since it is technically difficult to carry out by being highly precise itself even if it performs such a 
reset action over time amount slowly, an error may occur at the time of reset. For example, it is before and 
after migration of include-angle multiplex record area, and generating irregularly [ whenever the include- 
angle recording surface which must be a criteria include-angle recording surface may turn into include-angle 
recording surface shifted a little from now on actually and such a phenomenon moreover moves in record 
area ] is also fully considered. Or it is before and after migration of depth of focus multiplex record area, and 
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the depth of focus which must be the criteria depth of focus may turn into the depth of focus shifted a little 
from now on actually. 

[0019] On the other hand, in order not to reset the parameter for multiplex record in this invention at the 
time of migration of record area, it is necessary to hardly generate and such a problem is also much more 
advantageous. 

[0020] Thus, according to this invention, multiplex record can raise recording density and storage capacity 
by leaps and bounds, and, moreover, quick record actuation is attained. 

[0021] In addition, in this invention, a space optical modulator may carry out a binary modulation according 
to the binary data which recording information shows. Thereby, it is high-density and the recording 
information which shows binary data can be recorded on a hologram record medium. Or multi-level 
modulation may be carried out according to the gradation data which recording information shows. Thereby, 
it is high-density and the recording information which shows gradation data can be recorded on a hologram 
record medium. 

[0022] Furthermore, in this invention, the signal light after the modulation by which outgoing radiation is 
carried out from a space optical modulator consists of at least one of the zero-order light by diffraction, and 
the Lth light (however, L, one or more natural numbers). For example, among the diffracted lights, using 
only zero-order light, using high order light, such as zero-order light, 1, or two or more primary light, it is 
high-density and hologram record is attained. 

[0023] Said control means controls said parameter setup means by one mode of the hologram recording 
device of the multiplex record mold of this invention to change into a reverse order said parameter changed 
by said parameter setup means in the 1 st to the n-th order (however, n two or more natural numbers) at the 
time of the record in said m-th condensing location with said order at the time of the record in said m+lst 
condensing locations. 

[0024] According to this mode, the panihieter setup in one record area is set up in the next record area after 
migration of the condensing location by the migration means like the n-th parameter, the n-lst parameters, — 
, the 2nd parameter, and the 1st parameter, when it sets up like the n-lst parameters and the n-th parameter, 
the 1st parameter, the 2nd parameter, — ,. Therefore, there is no need of making reset or modification of a 
parameter, immediately after migration, and include angles are [ in / in this case / one record area ] few in 
the order of modification of a parameter — every — the order and the depth of focus which become large are 
slight — every — if it is made to correspond to the order which becomes deep, in the next record area, the 
order of modification of a parameter has conversely few include angles — every — the order and the depth of 
focus which become small are slight - every - it will correspond to the order which becomes shallow. That 
is, it also becomes possible to hold down to the minimum the amount of modification which a monotonous 
increment or monotonous reduction shall tend to control modification of a parameter to the record area of 
both before and behind migration immediately after migration it is not necessary not only to make reset and 
modification of a parameter, but, and is applied to each modification. By these, it also becomes possible to 
raise the precision of modification of a parameter and immobilization further. 

[0025] In addition, the rule about the criteria parameters (for example, a criteria record include angle, the 
criteria depth of focus, etc.) which serve as criteria in the record sequence of record area and each record 
area is set up beforehand, and always recording according to this is desirable. For example, if it is include- 
angle multiplex system, the j-th record area is received. Criteria record include angle - Make it increase from 
theta to minute include-angle deltatheta [ every ] record include-angle +theta, and the j+ 1st record area is 
received. Include-angle deltatheta [ every ] record include angle minute from criteria record include-angle 
H-theta - Make it decrease to theta and t&e j+2nd record area is received. Criteria record include angle - It is 
good to set up the rule about the criteria record include angle in record sequence and each record area 
beforehand, and to record according to this as it is made to increase from theta to minute include-angle 
deltatheta [ every ] record include-angle +theta. Or for example, if it is depth of focus multiplex system, the 
j-th record area is received. Make it increase from criteria depth of focus-d to minute depth deltad [ every ] 
depth of focus +d, and the j+ 1st record area is received. Make it decrease from criteria depth of focus +d to 
minute depth deltad [ every ] depth of focus-d, and the j+2nd record area is received, it is good to set up the 
rule about the criteria record depth in record sequence and each record area beforehand, and to record 
according to this as it is made to increase from criteria depth of focus-d to minute depth deltad [ every ] 
depth of focus +d. thus, if the rule about the criteria parameter in the record sequence of record area and 
each record area is set up beforehand and it always records according to this, it will become unnecessary to 
record the information which shows record sequence, the information which shows the criteria parameter for 
every record area on the hologram record medium concerned, or to carry out reading appearance of this. 
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That is, at the time of playback, based on the thing of what position record area is, if it reproduces according 
to the rule concerned, it will become refreshable satisfactory in each record area about the recording 
information by which multiplex record was carried out. 

[0026] In other modes of the hologram recording device of the multiplex record mold of this invention A 
means for said parameter setup means tgt change into said hologram record medium whenever [ incident 
angle / of said signal light which carries out incidence ], and to fix, At least one of a means to change into 
said hologram record medium the depth of focus of said signal light which carries out incidence, and to fix 
to it, a means to change the phase of said reference beam and to fix, a means to change the amplitude of said 
reference beam and to fix, and means to change polarization of said reference beam and to fix is included. 
[0027] According to this mode, the multiplex system containing at least one of include-angle multiplex 
system, depth of focus multiplex system, phase multiplex system, amplitude multiplex system, and 
polarization multiplex system can raise recording density and storage capacity by leaps and bounds. And 
since a parameter is not reset in the case of migration of record area to any case of a method (namely, reset 
of the include angle of the playback illumination light, the depth of focus, a phase, the amplitude, 
polarization, etc.), quick record actuation is attained. 

[0028] In order that the hologram regenerative apparatus of the multiplex record mold of this invention may 
solve the above-mentioned technical problem The light source which irradiates the playback illumination 
light at the hologram record medium of a multiplex record mold, and a light-receiving means to receive the 
playback light based on said playback illumination light from said hologram record medium, A reading 
means to read the recording information recorded on said hologram record medium based on the received 
this playback light, The migration means to which the condensing location of said playback illumination 
light is moved relatively [ direction / which met the front face for record to said hologram record medium ], 
The parameter setup means which can change the parameter for multiplex record of the predetermined class 
concerning said playback illumination light, and can be fixed, It has the control means which controls said 
parameter setup means so that said pan^eter used at the end at the time of the playback in the condensing 
location of eye the m-th (however, m natural number) watch may be used as said first parameter at the time 
of the playback in the m+lst condensing locations and playback may be performed. 

[0029] According to the hologram regenerative apparatus of the multiplex record mold of this invention, at 
the time of the actuation, the light source of semiconductor laser equipment etc. irradiates playback 
illumination light, such as a laser beam. Then, the light-receiving means which comes to contain a 
photodiode array, CCD (Charge Coupled Device), etc., for example receives the playback light based on the 
playback illumination light from a hologram record medium. They are high order light, such as zero-order 
light produced when the playback illumination light corresponding to the reference beam [ here / "light / 
playback" ] at the time of record is irradiated by the hologram record medium, or primary light, etc. Then, 
based on the playback light received by this light-receiving means, reading means are two or more recording 
information reading **** recorded for every parameter in each record area. 

[0030] In case a parameter setup means performs playback in the same record area under control by the 
control means, it changes the parameter for multiplex record. 

[003 1 ] On the other hand, in case a migration means changes record area, it moves the condensing location 
of the playback illumination light under control by the control means relatively [ direction / which met the 
front face for record to the hologram record medium ]. 

[0032] Especially here, under control by the control means, the parameter for multiplex record used at the 
end at the time of the playback in the m-th condensing location is used as it is as a parameter for the first 
multiplex record at the time of the playback in the m+lst condensing locations to which it was moved by the 
migration means after that, and playbacjc is performed. Therefore, in case a hologram record medium is 
moved with a migration means, quick playback operating becomes possible only for the part which does not 
have to make a parameter change with a parameter setup means after migration after migration as compared 
with the case where actuation which resets the parameter for multiplex record and changes the parameter for 
multiplex record concerned from the reference value after reset further with the parameter setup means is 
performed. Since the include-angle selectivity of a hologram record medium is dramatically high in for 
example, include-angle multiplex system especially, such a reset action needs to be performed with high 
degree of accuracy, and the quick reset action is technically difficult. For this reason, this invention which 
does not need to perform a reset action is very advantageous when performing quick playback actuation. In 
addition, since it is technically difficult to carry out by being highly precise itself even if it performs such a 
reset action over time amount slowly, an error may occur at the time of reset. 

[0033] On the other hand, in order not to reset the parameter for multiplex record in this invention at the 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2003-337525,A [DETAILED DESCRIPTION] 



Page 6 of 16 



time of migration of record area, it is necessary to hardly generate and such a problem is also much more 
advantageous. 

[0034] Thus, according to this invention, multiplex record can raise recording density and storage capacity 
by leaps and bounds, and, moreover, quick playback actuation is attained. 

[0035] Said control means controls said parameter setup means by the mode of 1 of the hologram 
regenerative apparatus of this invention to change into a reverse order said parameter changed by said 
parameter setup means in the 1 st to the n-th order (however, n two or more natural numbers) at the time of 
the playback in said m-th condensing location with said order at the time of the playback in said m+lst 
condensing locations. 

[0036] According to this mode, the parameter setup in one record area is set up in the next record area after 
migration of the condensing location by the migration means like the n-th parameter, the n-lst parameters, — 
, the 2nd parameter, and the 1 st parameter, when it sets up like the n-1 st parameters and the n-th parameter, 
the 1st parameter, the 2nd parameter, Therefore, there is no need of making reset or modification of a 
parameter, immediately after migration, and include angles are [ in / in this case / one record area ] few in 
the order of modification of a parameter — every — the order and the depth of focus which become large are 
slight ~ every — if it is made to correspond to the order which becomes deep, in the next record area, the 
order of modification of a parameter has conversely few include angles — every — the order and the depth of 
focus which become small are slight — every — it will correspond to the order which becomes shallow. That 
is, it also becomes possible to hold down to the minimum the amount of modification which a monotonous 
increment or monotonous reduction shall tend to control modification of a parameter to the record area of 
both before and behind migration immediately after migration it is not necessary not only to make reset and 
modification of a parameter, but, and is applied to each modification. By these, it also becomes possible to 
raise the precision of modification of a parameter and immobilization further. 

[0037] In other modes of the hologram regenerative apparatus of this invention A means for said parameter 
setup means to change into said hologram record medium whenever [ incident angle / of said playback 
illumination light which carries out incidence ], and to fix, A means to change into said hologram record 
medium the depth of focus of the playback illumination light which carries out incidence, and to fix to it, At 
least one of a means to change the phase of said playback illumination light, and to fix, a means to change 
the amplitude of said playback illumination light, and to fix, and means to change polarization of said 
playback illumination light, and to fix is included. 

[0038] According to this mode, include- angle multiplex system, depth of focus multiplex system, phase 
multiplex system, amplitude multiplex system, and the multiplex system containing at least one of 
polarization multiplex system can raise recording density and storage capacity by leaps and bounds. And 
since a parameter is not reset in the case of migration of record area to any case of a method (namely, reset 
of the include angle of the playback illumination light, the depth of focus, a phase, the amplitude, 
polarization, etc.), quick playback actuation is attained. 

[0039] In order that the hologram record approach of the multiplex record mold of this invention may solve 
the above-mentioned technical problem The light source which irradiates light source light, and the 1st 
optical system which divides the light source light this irradiated into signal light and a reference beam, It is 
arranged at the optical path of said signal light. The space optical modulator which can modulate said signal 
light, The 2nd optical system which draws the signal light which passed this space optical modulator, and 
said reference beam on a hologram record medium, The migration means to which the condensing location 
of said signal light drawn according to this 2nd optical system and said reference beam is moved relatively 
[ direction / which met the front face for record to said hologram record medium ], In the hologram 
recording device of the multiplex record mold equipped with the parameter setup means which can change 
the parameter for multiplex record of the predetermined class concerning either [ at least ] said signal light 
or said reference beam, and can be fixe^ The process to which said hologram record medium is moved with 
said migration means, and the m-th (However, m natural number) The process which controls said 
parameter setup means is included so that said parameter used at the end at the time of the record in the 
condensing location of eye watch may be used as said first parameter at the time of the record in the m+lst 
condensing locations and record may be performed. 

[0040] According to the hologram record approach of the multiplex record mold of this invention, like the 
case of the hologram recording device of this invention mentioned above, multiplex record can raise 
recording density and storage capacity by leaps and bounds, and, moreover, quick record actuation is 
attained. 

[0041] In order that the hologram playback approach of the multiplex record mold of this invention may 
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solve the above-mentioned technical problem The light source which irradiates the playback illumination 
light at the hologram record medium of a multiplex record mold, and a light-receiving means to receive the 
playback light based on said playback illumination light from said hologram record medium, A reading 
means to read the recording information recorded on said hologram record medium based on the received 
this playback light, The migration means to which the condensing location of said playback illumination 
light is moved relatively [ direction / which met the front face for record to said hologram record medium ], 
The process to which is equipped with the parameter setup means which can change the parameter for 
multiplex record of the predetermined class concerning said playback illumination light, and can be fixed, 
and said hologram record medium is moved with said migration means, The process which controls said 
parameter setup means is included so that said parameter used at the end at the time of the playback in the 
condensing location of eye the m-th (however, m natural number) watch may be used as said first parameter 
at the time of the playback in the m+lst condensing locations and playback may be performed. 
[0042] According to the hologram playback approach of the multiplex record mold of this invention, like the 
case of the hologram regenerative apparatus of this invention mentioned above, multiplex record can raise 
recording density and storage capacity by leaps and bounds, and, moreover, quick playback actuation is 
attained. 

[0043] Such an operation and other gains of this invention will be made clear from the gestalt of the 

operation explained below. 

[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0045] (The 1st operation gestalt of a hologram recording device) The 1st operation gestalt of the hologram 
recording device of this invention is explained with reference to drawing 4 from drawing 1 . 
[0046] First, with reference to drawing 1 and drawing 2 , the whole hologram recording device 
configuration concerning this operation gestalt is explained. It is the block diagram showing the whole 
hologram recording apparatus configuration which drawing 1 requires for this operation gestalt here. 
Drawing 2 is the graph appearance perspective view of the space optical modulator with which this 
operation gestalt was equipped. 

[0047] As shown in drawing 1 , the hologram recording device 100 concerning this operation gestalt 
Example slack laser equipment 1 1 of the light source which irradiates the light source light L0 which 
consists of a laser beam, An example slack beam splitter 12 of the 1st optical system which divides this light 
source light L0 into the signal light LI and a reference beam L2, The lens 13 which constitutes an example 
of amplification optical system which is arranged at the optical path of the signal light LI, and expands the 
path of the signal light LI, The lenses 14, such as a collimator lens which makes parallel light signal light 
LI by which outgoing radiation was carried out from the lens 13 in general, The space optical modulator 15 
which becomes irregular according to the record signal which should be recorded, and carries out outgoing 
radiation of the signal light LI by which outgoing radiation was carried out from the lens 14 as a signal light 
L3 after a modulation, and the path of the signal light L3 are reduced, and it has an example slack lens 16 of 
the cutback optical system which carries out outgoing radiation towards the hologram record medium 200. 
[0048] Furthermore, the hologram recording apparatus 100 is equipped with an example slack mirror 17 of 
the 2nd optical system which leads the reference beam L2 separated by the beam splitter 12 to the same 
location as the location where the signal light L3 corresponding to the reference beam L2 concerned on the 
hologram record medium 200 is condensed. 

[0049] In addition, the surface part CI by which the signal light L3 containing the zero-order light and four 
primary light which it comes to diffract by the space optical modulator 15 on the hologram record medium 
200 is condensed is expanded, and drawing 1 has shown. 

[0050] As shown in drawing 2 , the space optical modulator 15 consists for example, of liquid crystal 
equipment, is divided into two or more eels 152, and can be modulated in the unit of this eel 152. For 
example, if the space optical modulator 15 is liquid crystal equipment of a active-matrix actuation mold, 
corresponding to two or more pixel electrodes by which two-dimensional array was carried out, two or more 
eels 1 52 will be specified to the shape Qf a matrix. If incidence of the signal light LI is carried out, the space 
optical modulator 15 is constituted by the diffraction phenomena according to the size of a eel 152 so that 
outgoing radiation of zero-order light L3-0 and the primary light 3-1, 2 order light L3-2, and the signal light 
L3 that consists of the modulated diffracted light containing high order light of — may be carried out. 
[0051] In drawing 1 , the hologram recording device 100 is again equipped with the record include-angle 
modification equipment 19 which can change the include angle of the signal light L3 to the front face of the 
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hologram record medium 200, and a reference beam L2 small [ every ], and can fix it, and the control unit 

18 which controls record include-angle modification equipment 19 so that the signal light L3 serves as a 
record include angle corresponding to the include-angle recording surface in the hologram record medium 
200 which should be recorded. In addition, this operation gestalt defines the include angle which the optical 
axis of the signal light L3 makes to the front face of the hologram record medium 200 as a "record include 
angle." 

[0052] Record include-angle modification equipment 19 the record include angle of the signal light L3 to 
the front face of the hologram record medium 200 that what is necessary is just to change relatively For 
example, may be constituted so that the include angle and arrangement to each optical axis of the space 
optical modulator 15 may be changed into the laser equipment 1 1 and the beam splitter 12 which make 
optical system, lenses 13, 14, and 16, and a list, and this optical system is received. Additional arrangement 
of the optical element of dedication whffch changes the include angle of the signal light L3 or a reference 
beam L2 may be carried out. Or it may be constituted so that the maintenance include angle of the hologram 
record medium 200 may be mechanically replaced with or changed into this in addition. About the include- 
angle modification actuation by the record include-angle modification equipment 19 to apply, it is controlled 
to make a part of a series of record actuation mentioned later with a control unit 1 8. 

[0053] A control unit 18 supplies the record signal Sd according to recording information to a space optical 
modulator 15, and it is constituted so that the modulation in the space optical modulator 15 may control, 
while carrying out the generation output of the control signal SI according to the recording information 
which should be recorded on the hologram record medium 200 coming [ the controller which consists of a 
microprocessor ] and controlling the record include angle in record include-angle modification equipment 

19 like****. 

[0054] Lens 24a to which the hologram recording device 100 condenses the playback light LI 2 based on the 
playback illumination light from the hologram record medium 200 further, Light-receiving equipment 25a 
which receives the playback light L12 through this lens 24a, Based on the received this playback light L12, 
it has reader 26a which reads two or more recording information recorded on the hologram record medium 
200 in piles, respectively based on the light-receiving signal Sr outputted from light-receiving equipment 
25a. 

[0055] By intercepting the signal light LI or L3 in one before resulting in the hologram record medium 200 
of phases, it consists of these operation gestalten so that a reference beam L2 may be used as playback 
illumination light as it is. For example, the signal light LI or L3 can be intercepted in this way by using the 
space optical modulator 1 5 under control, by the control unit 1 8 as a shutter which intercepts the signal light 
LI . Or the configuration which carries out additional arrangement of the optical element of dedication at the 
signal light LI or the optical path of L3 in order to intercept the signal light LI or L3, and the configuration 
which inserts a protection-from-light member in the signal light LI or the optical path of L3 selectively may 
be adopted. 

[0056] Thus, light-receiving equipment 25a which receives the playback light LI 2 generated through lens 
24a comes to contain for example, a photodiode array, CCD (Charge Coupled Device), etc. 
[0057] Reader 26a is specifying the recording information corresponding to the light-and-darkness pattern 
of the received playback light LI 2, and reads each recording information. With especially this operation 
gestalt, reading of the criteria include-angle recording surface in which the include-angle reference signal Sa 
as an example of the identification information which shows the purport which is a criteria include-angle 
recording surface corresponding to a criteria record include angle among two or more include-angle 
recording surfaces which can be set to the hologram record medium 200 was written to the include-angle 
reference signal Sa concerned is possible for reader 26a. And if the include-angle reference signal Sa is read 
in this way, reader 26a is constituted so that this may be outputted to a control unit 18. 

[0058] Especially with this operation gestalt, a control unit 18 sets up the record include angle at the time of 
recording the first include-angle recording surface in the hologram record medium 200 as a criteria record 
include angle. And record include-angle modification equipment 19 is constituted so that the record include 
angle after recording the first include-angle recording surface may be changed a predetermined include 
angle every on the basis of this set-up criteria record include angle and it may fix under control by the 
control unit 18. $ 

[0059] Furthermore; a control unit 18 controls the space optical modulator 15 to record the include-angle 
reference signal Sa which shows the purport which is a criteria include-angle recording surface 
corresponding to a criteria record include angle to this first include-angle recording surface in addition to 
setting up the first include-angle recording surface as a criteria include-angle recording surface, when 
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judged [ having not recorded the hologram record medium 200 by the existence of the include-angle 
reference signal Sa from reader 26a, and ]. It can recognize easily that the criteria record include angle is 
already set up to the hologram record medium 200 after that based on this include-angle reference signal Sa. 
Furthermore, the difference of the hologram record medium 200 or the difference of the hologram recording 
device 100 can be easily identified for whether which include-angle recording surface is a criteria include- 
angle recording surface using reader 26a, without asking. 

[0060] Furthermore, a control unit 18 proofreads record include-angle modification equipment 19 again 
based on the criteria record include angle shown by the include-angle reference signal Sa to the hologram 
record medium 200 after recording information was recorded to the first include-angle recording surface. 
That is, in case the first include-angle recording surface is recorded, while setting this up as a criteria 
include-angle recording surface, a calibration shall not be applied to record include-angle modification 
equipment 19. And behind, in case the include-angle recording surface of arbitration is recorded, according 
to the criteria record include angle corresponding to the criteria include-angle recording surface shown by 
the include-angle reference signal Sa, it is constituted so that a calibration may be applied to record include- 
angle modification equipment 19. The angular difference of the record include angle in setups, such as a 
mechanical condition that it should correspond to the criteria record include angle in the record include- 
angle modification equipment 19 in the event of more specifically, for example, this time, recording, or 
optical system, and the criteria record include angle corresponding to the criteria include-angle recording 
surface shown by the include-angle reference signal Sa is detected. Furthermore, only this detected angular 
difference imposes offset, and record include-angle modification equipment 19 is constituted so that a 
record include angle may be changed. 

[0061] Furthermore, similarly, when such an include-angle reference signal Sa is recorded on the hologram 
record medium 200 from the beginning by another hologram recording device again, the control unit 1 8 is 
constituted based on the criteria record include angle shown by this include-angle reference signal Sa so that 
record include-angle modification equipment 19 may be proofread. 

[0062] In addition, the hologram recording device 1 00 is further equipped with the migration equipment 20 
made to move the location where the signal light L3 and a reference beam L2 are condensed to the front face 
of the hologram record medium 200 in the direction which met the front face relatively. Migration 
equipment 20 moves the condensing location of the signal light L3 and a reference beam 2 by changing the 
include angle of the optical system of for example, lens 16 grade, and arrangement. Or you may move by 
changing the include angle of other optical elements of laser equipment 1 1 grade, and arrangement, and 
additional arrangement of the optical elements (for example, mirror whose installation include angle is 
adjustable) of the dedication for such migration may be carried out in the signal light LI or L3 list at the 
optical path of a reference beam L2. Furthermore, you may also include the device to which hologram 
record-medium 200 the very thing is mechanically moved along the front face according to the maintenance 
device of the hologram record medium 200. Also about the migration actuation by the migration equipment 
20 to apply, it is controlled by the control signal S2 by which a generation output is carried out with a 
control unit 1 8 to make a part of a series of record actuation mentioned later. 

[0063] Especially with this operation gestalt, record include-angle modification equipment 19 constitutes an 
example of the "parameter setup means" concerning this invention, and can change an example slack record 
include angle of the parameter for multiplex record. On the other hand, migration equipment 20 constitutes 
an example of the "migration means" concerning this invention. And it is constituted so that the record 
include angle used at the time of record of the last to the record area before migration may be used as it is at 
the time of the first record over the record area after migration and record may be performed under control 
by the control unit 18, in case record area is moved with migration equipment 20. Control of the record 
include-angle modification equipment 19 by such control unit 18 and migration equipment 20 is explained 
in full detail behind (refer to drawing 3 and drawing 4 ). 

[0064] Next, with reference to drawing 1 , fundamental record actuation of the hologram recording device 
100 of this constituted operation gestalt is explained like the above. 

[0065] At the time of the actuation, laser equipment 1 1 irradiates the light source light L0, and a beam 
splitter 12 divides the light source light L0 into the signal light LI and a reference beam L2. And incidence 
is carried out to the space optical modulator 1 5, signal light LI being used as the path according to the size 
of the space optical modulator 15 with lenses 13 and 14. Then, the space optical modulator 15 performs the 
modulation to the signal light LI by making each eel 152 into a modulation unit under control by the control 
unit 18 according to each of two or mo.£e recording information which should be recorded. Then, this 
modulated signal light L3 is irradiated by the record section of the hologram record medium 200 with the 
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reference beam L2 reflected by the mirror 17, after being condensed with a lens 16. Then, it interferes in 
such light mutually and hologram record of the recording information which should be recorded is carried 
out as a wave front. 

[0066] Record of the recording information over one include-angle recording surface corresponding to one 
record include angle in one record area where the signal light L3 and a reference beam L2 are irradiated at a 
stretch is performed by the above fundamental record actuation. 

[0067] Next, the detail of record actuation of the include-angle multiplex mold in the hologram recording 
device 100 of this operation gestalt which performs such record to two or more include-angle recording 
surfaces, and performs it to further two or more record area is explained with reference to drawing 3 and 
drawing 4 . It is the flow chart which shows the record actuation which drawing 3 requires here. Moreover, 
drawing 4 is the conceptual diagram having shown signs that the record include angle in the record area of 
one before migration was changed to the upper case, and having shown signs that the record include angle in 
other record area after migration was changed in the lower berth. 

[0068] In drawing 3 , while the signal light L3 is intercepted first, a reference beam L2 is used as playback 
illumination light, and the playback light L12 is received by light-receiving equipment 25a. According to 
this, the include-angle reference signal Sa outputted from reader 26a is checked by the control device 18 
(step SI 1). And according to the existence or nonexistence of the include-angle reference signal Sa, it is 
judged by the control unit 1 8 whether it is the first record over the hologram record medium 200 concerned 
(step SI 2). 

[0069] Here, if it is the first record (step SI 2: Yes), while the signal light L3 and a reference beam L2 will 
be used, based on the record signal Sd which shows the include-angle reference signal Sa, modulation 
actuation by the space optical modulator 15 is performed, and the include-angle reference signal Sa is 
recorded. This record is performed to the include-angle recording surface, i.e., the criteria include-angle 
recording surface, in this event in the hologram record medium 200 (step SI 3). 

[0070] On the other hand, if it is not the first record as a result of the judgment of step S12 (step SI 2: No), 
while the record include angle at present currently fixed by record include-angle modification equipment 1 9 
will be checked, it is held at the internal memory of a control unit 18, for example (step SI 4). Furthermore, 
based on the angular difference of the criteria record include angle corresponding to the criteria include- 
angle recording surface shown by the include-angle reference signal Sa, and the record include angle in this 
condition of having been fixed, the calibration to record include-angle modification equipment 19 is 
performed (step SI 5). This calibration is performed by applying the offset according to above-mentioned 
angular difference to the control signal SI inputted into record include-angle modification equipment 19. 
[0071] It is judged by the control unit 1 8 to the include-angle recording surface at present in the record area 
(namely, field where the signal light L3 and a reference beam L2 are irradiated at present) in this time of the 
hologram record medium 200 fixed by migration equipment 20 fixed by record include-angle modification 
equipment 19 following step S13 or processing of SI 5 whether data logging of recording information is 
performed (step SI 6). 

[0072] the case where data logging is not performed here ~ (step S16:No) ~ processing is ended as it is. 
That is, it means that it performed effectively in this case about the check (step SI 1) of the include-angle 
reference signal Sa, or record (step SI 3) of the include-angle reference signal Sa. 

[0073] On the other hand, when performing data logging, while (step SI 6: Yes), the signal light L3, and a 
reference beam L2 are irradiated as a result of the judgment of step SI 6, according to the record signal Sd, 
the signal light L3 is modulated by the space optical modulator 15, and actual data logging is performed 
(step SI 7). 

[0074] Then, it is judged by the control unit 18 to the following include-angle recording surface which can 
be changed with the record include-angle modification equipment 1 9 in the record area in this time of the 
hologram record medium 200 fixed by migration equipment 20 whether data logging of recording 
information is performed (step SI 8). 

[0075] Here, when performing data logging to the following include-angle recording surface, in response to 
control by (step S18:Yes) and the control signal SI, only a minute include angle (for example, 0.01 degrees) 
predetermined in a record include angle is changed by record include-angle modification equipment 19 (step 
SI 9). Under the present circumstances, since the calibration on the basis of a criteria record include angle is 
performed in record include-angle modification equipment 19 like the above-mentioned, it is possible to 
change such a record include angle into accuracy. And it returns to step SI 6 and subsequent processings are 
repeated. 

[0076] On the other hand, as a result of the judgment of step SI 8, when not performing data logging to the 
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following include-angle recording surface, it is judged by the control unit 18 whether (step S18:No) and 
migration equipment 20 perform data logging of recording information to other movable record area (step 
S20). 

[0077] Here, when you perform data logging to other record area, in response to control by (step S20:Yes) 
and the control signal S2, only predetermined distance is moved by migration equipment 20 and let with it 
the fields where the signal light L3 and a reference beam L2 are irradiated be other record area (step S22). 
And it returns to step S16 and subsequent processings are repeated. 

[0078] On the other hand, as a result of the judgment of step S20, in not performing data logging to other 
record area, it ends (step S20:No) and a series of record processings. 

[0079] By the above, multiplex record of the recording information over two or more include-angle 
recording surfaces which can be set in two or more record area is completed. 

[0080] In case record area moves with migration equipment 20, the record include angle used at the time of 
record of the last to the record area before migration uses as it is at the time of the first record over the 
record area after migration, namely, it uses as a criteria record include angle to the record area after 
migration, and record is especially performed under control by the control unit 18 in an above-mentioned 
step S22 with this operation gestalt. 

[0081 ] As more specifically shown in drawing 4 , in the case of the record over the record area of 1 shown 
in an upper case, the record include angle of the 1st include-angle recording surface is first set up with theta 
1 at the time of the 1st record. At the time of the 2nd record following this, the record include angle of the 
2nd include-angle recording surface is set up with theta 2. Furthermore, at the time of the 3rd record 
following this, the record include angle of the 3rd include-angle recording surface is set up with theta 3. 
After three records over such record area of 1 are completed, migration of record area is performed by 
migration equipment 20. And in the case of the record over other record area shown in the lower berth, the 
record include angle of the 1st include-angle recording surface is first set up with thetal' at the time of the 
1st record. At the time of the 2nd record following this, the record include angle of the 2nd include-angle 
recording surface is set up with theta2\ Furthermore, at the time of the 3rd record following this, the record 
include angle of the 3rd include-angle recording surface is set up with theta3'. After three records over such 
other record area are completed, migration of record area is performed by migration equipment 20. 
[0082] Thus, the record include angle theta 3 of the last [ in / for the first record include-angle thetal' in the 
record area after migration / the record area before migration ] is made in agreement, without resetting a 
record include angle in the case of migration of record area. 

[0083] Therefore, as compared with the case where actuation which resets a record include angle and 
changes the record include angle from the criteria record include angle after reset further is performed, quick 
record actuation is attained with record include-angle modification equipment 1 9 after migration of record 
area. 

[0084] With this operation gestalt, the record include angle changed by record include-angle modification 
equipment 19 in the 1st to the n-th order (however, n two or more natural numbers) (refer to the upper case 
of drawin g 4 ) at the time of the record before migration is further changed into a reverse order (refer to the 
lower berth of drawing 4 ) with this order at the time of the record after migration. Therefore, it shall be easy 
to control modification of a record include angle. 

[0085] In addition, with this operation gestalt, the rule about the record sequence of two or more include- 
angle recording surfaces which can be set in two or more record sequence of record area and each record 
area is set up beforehand preferably, and it always records according to this rule, it becomes unnecessary for 
this to record the information which shows record sequence, the information which shows the criteria record 
include angle for every record area on the hologram record medium 200, or to carry out reading appearance 
of this. 

[0086] As explained above, according to this operation gestalt, include-angle multiplex system can raise 
recording density and storage capacity by leaps and bounds, and, moreover, quick record actuation is 
attained. 

[0087] As explained above, hologram record of an include-angle multiplex mold is possible for the 
hologram recording device 100 of this operation gestalt. However, while intercepting the signal light LI or 
L3 with this operation gestalt, it is also possible by using a reference beam L2 as playback illumination light 
to reproduce the recording information of the arbitration by which multiplex record was carried out with 
include-angle multiplex system to the hologram record medium 200 using lens 24a, light-receiving 
equipment 25a, and reader 26a. In the configuration of the 1st operation gestalt shown in drawing 1 namely, 
in the time of record and playback The signal light LI or L3 is intercepted. With and lens 24a, light- 
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receiving equipment 25a, reader 26a, and a control unit 18 If it is made to perform the same playback 
actuation as the hologram regenerative apparatus of this invention mentioned later, the hologram recording 
device 1 00 of this operation gestalt can be built as a hologram record regenerative apparatus in which both 
record and playback are possible. 

[0088] With the operation gestalt explained above, the space optical modulator 15 can also carry out multi- 
level modulation according to the gradation data which may carry out the binary modulation of the signal 
light L3 according to the shown binary data of recording information, and recording information shows. 
[0089] In addition, as an ingredient of a hologram record medium, the ingredient of a well-known inorganic 
system is sufficient, and the ingredient (polymer ingredient) of an organic system is sufficient. Moreover, a 
hologram record medium may be constituted as a card-like medium, and may be constituted as a disk-like 
medium. 

[0090] (The 2nd operation gestalt of a hologram recording device) The 2nd operation gestalt of the 
hologram recording device of this invention is explained with reference to drawing 5 . It is the conceptual 
diagram in which drawing 5's having shown signs that the depth of focus in the record area of one before 
migration in the hologram recording device of the 2nd operation gestalt was changed here on the upper case, 
and having shown signs that the depth of focus in other record area after migration was changed in the lower 
berth. 

[0091] Instead of performing include-angle multiplex compared with the 1st operation gestalt, the 2nd 
operation gestalt is constituted so that it may perform depth of focus multiplex. The hologram recording 
device concerning the 2nd operation gestalt is replaced with record include-angle modification equipment 
19, and, more specifically, is equipped [yvith depth of focus modification equipment. Depth of focus 
modification equipment constitutes other examples of the "parameter setup means" concerning this 
invention here. Depth of focus modification equipment the depth of focus of the signal light L3 to the front 
face of the hologram record medium 200, and a reference beam L2 that what is necessary is just to change 
relatively For example, may be constituted so that the include angle and arrangement to each optical axis of 
the space optical modulator 15 may be changed into the laser equipment 1 1 and the beam splitter 12 which 
make optical system, lenses 13, 14, and 16, and a list, and this optical system is received. Additional 
arrangement of the optical element of dedication which changes the depth of focus of the signal light L3 or a 
reference beam L2 may be carried out. Or it may be constituted so that the maintenance location of the 
hologram record medium 200 may be mechanically replaced with or moved to this to an optical axis in 
addition approximately. About other configurations, it is the same as that of the case of the 1st operation 
gestalt mentioned above. 

[0092] With the 2nd operation gestalt, in case record area is moved with migration equipment 20, the depth 
of focus used at the time of record of the last to the record area before migration is used as it is at the time of 
the first record over the record area after migration, namely, it uses as the criteria depth of focus to the 
record area after migration, and record is performed. 

[0093] As more specifically shown in drawing 5 , in the case of the record over the record area of 1 shown 
in an upper case, the depth of focus of the 1st depth of focus side is first set up with dl at the time of the 1st 
record (for example, let dl=0 [ dl ], i.e., this depth of focus, be the criteria depth of focus). At the time of 
the 2nd record following this, the depth of focus of the 2nd depth of focus side is set up with d2. 
Furthermore, at the time of the 3rd record following this, the depth of focus of the 3rd depth of focus side is 
set up with d3. After three records over such record area of 1 are completed, migration of record area is 
performed by migration equipment 20. And in the case of the record over other record area shown in the 
lower berth, the depth of focus of the 1st depth of focus side is first set up with dl 1 at the time of the 1st 
record. At the time of the 2nd record following this, the depth of focus of the 2nd depth of focus side is set 
up with d2\ Furthermore, at the time of the 3rd record following this, the depth of focus of the 3rd depth of 
focus side is set up with d3\ After three records over such other record area are completed, migration of 
record area is performed by migration equipment 20. 

[0094] Thus, the depth of focus d3 of the last [ in / for the first depth of focus dT in the record area after 
migration / the record area before migration ] is made in agreement, without resetting the depth of focus in 
the case of migration of record area. 

[0095] Therefore, as compared with the case where actuation which resets the depth of focus and changes 
the depth of focus from the criteria depth of focus after reset further is performed, quick record actuation is 
attained with depth of focus modification equipment after migration of record area. 
[0096] (Deformation gestalt of a hologram recording device) In a still more nearly above-mentioned 
operation gestalt, the reference beam phase multiplex system which changes the phase of a reference beam 
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L2 and performs multiplex record may be replaced with the include-angle multiplex system or depth of 
focus multiplex system in the operation gestalt mentioned above, or, in addition, may be used. What is 
necessary is to arrange the optical element for phase polarization to the optical path of a reference beam L2 
in this case, to change the phase of a reference beam L2, and just to perform the same hologram record as 
the above according to this phase in piles to the same record section. 

[0097] Furthermore, in an above-mentioned operation gestalt, the reference beam amplitude multiplex 
system which changes the amplitude of a reference beam L2 and performs multiplex record may be replaced 
with the include-angle multiplex system or depth of focus multiplex system in the operation gestalt 
mentioned above, or, in addition, may be used. What is necessary is to arrange the optical element for 
amplitude modification to the optical path of a reference beam L2 in this case, to change the amplitude of a 
reference beam L2, and just to perform the same hologram record as the above according to this amplitude 
in piles to the same record section. 

[0098] Furthermore, in an above-mentioned operation gestalt, the reference beam polarization multiplex 
system which changes the polarization condition of a reference beam L2, and performs multiplex record 
may be replaced with the include-angle multiplex system or depth of focus multiplex system in the operation 
gestalt mentioned above, or, in addition, may be used. 

[0099] According to these deformation gestalten, compared with the operation gestalt mentioned above, 
hologram record of high density is attained more. 

[0100] (Operation gestalt of a hologram regenerative apparatus) The operation gestalt of the hologram 
regenerative apparatus of this invention is explained with reference to drawing 6 and drawing 7 . 
[0101] First, with reference to drawing 6 , the whole hologram regenerative-apparatus configuration 
concerning this operation gestalt is explained. It is the block diagram showing the whole hologram 
regenerative-apparatus configuration which drawing 6 requires for this operation gestalt here. 
[0102] The hologram regenerative apparatus 300 concerning this operation gestalt reads recording 
information from the hologram record medium 200 recorded by the hologram recording device 100 of the 
operation gestalt mentioned above. 

[0103] As shown in drawing 6 , the hologram regenerative apparatus 300 Example slack laser equipment 21 
of the light sources, such as semiconductor laser, which irradiates the playback illumination light L10 at the 
hologram record medium 200, The mirrors 22 and 23 which lead the playback illumination light L10 to the 
hologram record medium 200, The lens 24 which condenses the playback light LI 1 based on the playback 
illumination light from the hologram record medium 200, It has the light-receiving equipment 25 which 
receives the playback light LI 1 through this lens 24, and the reader 26 which reads the recording 
information recorded on the hologram record medium 200 based on the light-receiving signal Sr outputted 
from light-receiving equipment 25 corresponding to the this received playback light LI 1. 
[0104] The hologram regenerative apparatus 300 is equipped with the playback include-angle modification 
equipment 29 which can change the include angle of the playback illumination light LI 0 to the front face of 
the hologram record medium 200 small [ every ], and can fix it, and the control unit 28 which controls 
playback include-angle modification equipment 29 so that the playback illumination light L10 serves as a 
playback include angle corresponding to the include-angle recording surface in the hologram record medium 
200 which should be reproduced. In addition, this operation gestalt defines the include angle which the 
optical axis of the playback illumination light L10 makes to the front face of the hologram record medium 
200 as a "playback include angle." 

[0105] Playback include-angle modification equipment 29 may be constituted so that the laser equipment 21 
which makes optical system, and the inglude angle and arrangement to each optical axis of mirrors 22 and 
23 may be changed that what is necessary is just to change relatively the playback include angle of the 
playback illumination light L10 to the front face of the hologram record medium 200, and it may carry out 
additional arrangement of the optical element of dedication which changes the include angle of the playback 
lighting L10 to this optical system. Or it may be constituted so that the maintenance include angle of the 
hologram record medium 200 may be mechanically replaced with or changed into this in addition. About the 
include-angle modification actuation by the playback include-angle modification equipment 29 to apply, it is 
controlled to make a part of a series of playback actuation mentioned later with a control unit 28. 
[0106] A control unit 28 carries out the generation output of control signal ST according to the recording 
information which should be reproduced from the hologram record medium 200 coming [ the controller 
which consists of a microprocessor ], and like **♦*, it is constituted so that the playback include angle in 
playback include-angle modification equipment 29 may be controlled. 

[0107] Thus, the light-receiving equipment 25 which receives the playback light LI 1 generated through a 
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lens 24 comes to contain for example, a photodiode array, CCD (Charge Coupled Device), etc. 
[01 08] The reader 26 is preferably stored in memory by using as a table relation between the light-and- 
darkness pattern with which light-receiving equipment 25 is received, and the value of two or more 
recording information modulated per eel by the space optical modulator 1 5 (refer to drawing 1 ) when the 
hologram record medium 200 was recorded. And each recording information is read by specifying the light- 
and-darkness pattern of the received playback light LI 1, and specifying the recording information 
corresponding to the light-and-darkness pattern specified with reference to this table. Therefore, two or more 
recording information recorded on the include-angle recording surface of 1 in the record area of 1 can be 
read simultaneously. 

[0109] With especially this operation gestalt, reading of the criteria include-angle recording surface in which 
the include-angle reference signal Sa was written among two or more include-angle recording surfaces 
which can be set to the hologram record medium 200 to the include-angle reference signal Sa concerned is 
possible for a reader 26. And if the include-angle reference signal Sa is read in this way, the reader 26 is 
constituted so that this may be outputted to a control unit 28. 

[01 10] A control unit 28 can identify easily the difference of the hologram record medium 200, or the 
difference of the hologram regenerative apparatus 300 for whether which include-angle recording surface is 
a criteria include-angle recording surface based on the include-angle reference signal Sa, without asking. 
[01 1 1] Furthermore, a control unit 28 proofreads playback include-angle modification equipment 29 based 
on the criteria record include angle shown by the include-angle reference signal Sa. That is, according to the 
criteria playback include angle corresponding to the criteria include-angle recording surface first shown by 
the include-angle reference signal Sa, in case the include-angle recording surface of arbitration is 
reproduced, it is constituted so that a calibration may be applied to playback include-angle modification 
equipment 29. The angular difference of the playback include angle in setups, such as a mechanical 
condition that it should correspond to the criteria playback include angle in the playback include-angle 
modification equipment 29 in the event of more specifically, for example, this time, reproducing, or optical 
system, and the criteria playback inclucfe angle corresponding to the criteria include-angle recording surface 
shown by the include-angle reference signal Sa is detected. Furthermore, only this detected angular 
difference imposes offset, and playback include-angle modification equipment 29 is constituted so that a 
playback include angle may be changed. 

[0112] In addition, the hologram regenerative apparatus 300 is further equipped with the migration 
equipment 30 made to move the location where the playback lighting L10 is condensed to the front face of 
the hologram record medium 200 in the direction which met the front face relatively. 
[01 13] Migration equipment 30 moves the condensing location of the playback illumination light L10 by 
changing the include angle of the optical system of a mirror 22 and 23 grades, and arrangement. Or you may 
move by changing the include angle of other optical elements of laser equipment 21 grade, and arrangement, 
and additional arrangement of the optical elements (for example, mirror whose installation include angle is 
adjustable) of the dedication for such migration may be carried out at the optical path of the playback 
illumination light L10. Furthermore, you may also include the device to which hologram record-medium 
200 the very thing is mechanically moved along the front face according to the maintenance device of the 
hologram record medium 200. Also about the migration actuation by the migration equipment 30 to apply, it 
is controlled by control signal S2' by which a generation output is carried out with a control unit 28 to make 
a part of a series of playback actuation mentioned later. 

[0114] Especially with this operation gestalt, playback include-angle modification equipment 29 constitutes 
other examples of the "parameter setup means" concerning this invention, and can change an example slack 
playback include angle of the parameter for multiplex record. On the other hand, migration equipment 30 
constitutes other examples of the "migration means" concerning this invention. And it is constituted so that 
the playback include angle used at the time of playback of the last to the record area before migration may 
be used as it is at the time of the first playback to the record area after migration and playback may be 
performed under control by the control unit 28, in case record area is moved with migration equipment 30. 
[01 15] Next, with reference to drawing 7 , fundamental playback actuation of the hologram regenerative 
apparatus 300 of this constituted operation gestalt is explained like the above. 

[01 16] At the time of the actuation, laser equipment 21 irradiates the playback illumination light L10 
through mirrors 22 and 23 at a hologram 200. Then, light-receiving equipment 25 receives the playback 
light LI 1 based on the playback illumination light LI 0 in the hologram record medium 200. They are high 
order light, such as zero-order light which produces the playback light LI 1 here when the playback 
illumination light LI 0 corresponding to the reference beam at the time of record is irradiated by the 
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hologram record medium 200, or primary light, etc. With the property of hologram record, such a playback 
light LI 1 does so the same light-and-darkness pattern as the modulated signal light L3 which was shown in 
drawing 1 . 

[01 17] Then, based on the playback light LI 1 received by this light-receiving equipment 25, playback of 
each recording information recorded on the hologram record medium 200 with which high density record of 
the reader 26 was carried out like **** is performed. 

[0118] Playback of the recording information over one include-angle recording surface corresponding to one 
playback include angle in one record ar#a where the playback illumination light L10 is irradiated at a stretch 
is performed by the above fundamental playback actuation. 

[01 1 9] Next, the detail of playback actuation of the include-angle multiplex mold in the hologram 
regenerative apparatus 300 of this operation gestalt which performs such playback to two or more include- 
angle recording surfaces, and performs it to further two or more record area is explained with reference to 
drawing 7 . It is the flow chart which shows the record actuation which drawing 7 requires here. 
[0120] In drawing 7 , the playback light LI 1 based on the playback illumination light L10 is first received 
with light-receiving equipment 25. According to this, the include-angle reference signal Sa outputted from a 
reader 26 is checked by the control device 28 (step S41). And based on the angular difference of the 
playback include angle at present currently fixed by playback include-angle modification equipment 29, and 
the criteria playback include angle corresponding to the criteria include-angle recording surface shown by 
the include-angle reference signal Sa, the calibration to playback include-angle modification equipment 29 
is performed (step S42). This calibration is performed by applying the offset according to above-mentioned 
angular difference to control signal SI' inputted into playback include-angle modification equipment 29. 
[0121] Then, it is judged by the control unit 28 to the include-angle recording surface at present in the 
record area in this time of the hologram record medium 200 fixed by migration equipment 30 fixed by 
playback include-angle modification equipment 29 whether data playback of recording information is 
performed (step S43). 

[0122] the case where data playback is not performed here — (step S43:No) — processing is ended as it is. 
That is, it means that it performed effectively about the check (step S41) of the include-angle reference 
signal Sa in this case. 

[0123] On the other hand, as a result of the judgment of step S43, when performing data playback, (step 
S43:Yes) and the playback illumination light LI 0 are irradiated, and actual data playback is performed by 
light-receiving equipment 25 and reader 26 grade (step S44). 

[0124] Then, it is judged by the control unit 28 to the following include-angle recording surface which can 
be changed with the playback include-angle modification equipment 29 in the record area in this time of the 
hologram record medium 200 fixed by migration equipment 30 whether data playback of recording 
information is performed (step S45). 

[0125] Here, when performing data playback to the following include-angle recording surface, in response 
to control by (step S45:Yes) control signal ST, only a minute include angle (for example, 0.01 degrees) 
predetermined in a playback include angle is changed by playback include-angle modification equipment 29 
(step S46). Under the present circumstances, since the calibration on the basis of a criteria playback include 
angle is performed in playback include-angle modification equipment 29 like the above-mentioned, it is 
possible to change such a playback include angle into accuracy. And it returns to step S43 and subsequent 
processings are repeated. 

[0126] On the other hand, as a result of the judgment of step S45, when not performing data playback to the 
following include-angle recording surface, it is judged by the control unit 28 whether (step S45:No) and 
migration equipment 30 perform data playback of recording information to other movable record area (step 
S47). 

[0127] Here, when you perform data playback to other record area, in response to control by (step S47:Yes) 
control signal S2', only predetermined ^stance is moved by migration equipment 30 and let with it the fields 
where the playback illumination light Lib is irradiated be other record area (step S49). And it returns to step 
SI 6 and subsequent processings are repeated. 

[0128] On the other hand, as a result of the judgment of step S47, in not performing data playback to other 
record area, it ends (step S47:No) and a series of regeneration. 

[0129] By the above, playback of the recording information over two or more include-angle recording 
surfaces which can be set in two or more record area is completed. 

[0130] In case record area moves with migration equipment 30, the playback include angle used at the time 
of playback of the last to the record area before migration uses as it is at the time of the first playback to the 
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record area after migration, namely, it uses as a criteria playback include angle to the record area after 
migration, and playback is especially performed under control by the control unit 28 in an above-mentioned 
step S47 with this operation gestalt. 

[0131] Therefore, as compared with the case where actuation which resets a playback include angle and 
changes the playback include angle from the criteria playback include angle after reset further is performed, 
quick playback actuation is attained with playback include-angle modification equipment 29 after migration 
of record area. 

[0132] With this operation gestalt, the playback include angle changed by playback include-angle 
modification equipment 29 in the 1st to^the n-th order (however, n two or more natural numbers) at the time 
of the playback before migration is further changed into a reverse order (refer to the lower berth of drawing 
4 ) with this order at the time of the playback after migration. Therefore, it shall be easy to control 
modification of a playback include angle. 

[0133] As explained above, according to this operation gestalt, include-angle multiplex system can raise 
recording density and storage capacity by leaps and bounds, and, moreover, quick playback actuation is 
attained. 

[0134] For example, by setting a record include angle to thetaO, thetal, and theta2, when performing 
informational multiplex record as dO, dl , and d2, the depth of focus (1) Set a record include angle as theta 0 
first, and it records after that by changing the depth of focus with dO, dl, and d2 in order. (2) Next change a 
record include angle into theta 1, and it records after that by changing the depth of focus with d2, dl, and dO 
in order. (3) Next change a record include angle into theta 2, and the depth of focus is recorded as dO, dl, 
and d2 in order after that. (4) — a degree — a record include angle — theta 1 — changing — after that and the 
depth of focus — order — as d2, dl, and dO — record — carrying out — (5) — it is also possible to adopt the 
record procedure of having the layered structure of changing a record include angle into theta 0 next, and 
recording the depth of focus as dO, dl, and d2 in order after that. Or it is also possible to adopt similarly the 
playback procedure of having a layered structure. The above-mentioned operation gestalt and the similar 
effectiveness that it is not necessary to reset the depth of focus at each time which changes a record include 
angle or a playback include angle also in these cases are acquired. 

[0135] This invention is not restricted to the operation gestalt mentioned above, and can be suitably changed 
in the range which is not contrary to the.summary or thought of invention which can be read in a claim and 
the whole description, and a hologram regenerative apparatus and an approach are also included in the 
hologram recording device and approach list accompanied by such modification in the technical range of 
this invention. 
[0136] 

[Effect of the Invention] As explained to the detail above, it is possible in the hologram recording device 
and approach list of this invention to raise recording density and storage capacity according to a hologram 
regenerative apparatus and the approach, and, moreover, it is possible accuracy and to perform record 
actuation and playback actuation promptly. 
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imim i ] XMWtmttzxMz.. 

Sgm «1U ml±&«&0 SBOHUtttBlcfctfSiB© 

KttPSGfltttli:* IfJIBA^^-^SS^SKJ:'? IS 
!fr£n#B «1U nl±2W±©S«SS0 ©WcgM 
2nfc:f3iE/*7*-*«\ t3IBm+ 1 SB<Oft)tfiHlJc 

i&K^-^tg^afcf&jffli-ra c t *&mt -rss* 

SI lcfe^<E>£SfEfiSJ<D*ci?-7AfBfiS«B. 

mzm^ye<omM.m&^mwLK-ommt^^ fas 

8&B. 

< S£}fc&£ftT5£##a^ 
ffjffiS^WftfflgyfcffiBfciflffisfcn ^2»fE&J£f*k: 

Jgm «BU mtti«S§&) gB©gyfe&B»c*5ttaS£ 
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2 

avisos??- s^jsi^ai: fcfits. c * t f s 

CW*H5 3 ltriB^ItSi#a»s ItJfHmSBOltyt&B 
fcfcttSff^iSfcx 1915^7 y-^S^^Sk: it) if 
§^n«g (iU n«2«±©t«8fi) ©JUfcgM 

T3S^Wft©^Sgfc^bJ.O@jrr3#aB(} 
£ fc-oSr-g-Cr c £ t T 5 ffijRJH 4 X*± 5 fcS^ 

^as^m#)festf#Bi)t»c»i?fr5Bi)t^^t. to 

30 #6*/^^-^a«#ai:*«i^^SfBfi5S©*a^ 
7i»fBS5«BK33t>Ts 

Bm (fib. mlig^SO Sl^m)tffiBfc43ftSffig 
o^jfeffiBkifeltSffig^lc^oDtUia^^^-^ i: b 

40 cassis] n^gaw^^siasM©*D^Afa 

S«g(*k:|5S5nfcfB©1f«J*e!*3(J5SWX*ai:. 10 
fES^aW^m^tffiB^tJtfB^a^^AIBS^fcW 
bT^^IBSffla®k:«i-p^73lRlk:ffl«W»c^Bb5-ii-S 

#at*ii^.Tfe??. 
so MiB^a^aK: * o ifriH*D y=, Lfcmm#z&®)Z -a- 
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3 

Sim «SU mtii^SO #BOfH3fcfli@fc43«-5B£ 
ftlcm&Uim^ZtLrclR&J^yi-fi^ gm+l§§ 

[000 1] 

[fsnfoji-rssffitfi?] &MX&m& (s P 

atial Light Modulator) J&ifrLTfl^fr&sfco^.k 
fE0HG5{*lc{8S*U fiHgfcGg-rs^oy^ixGS^B 

g*siEgra$8*£messu sffc8»<Diai?xy7»c 

[000 2] 

[0 0 0 3] #JcfBfiH$fc:, &mKBLVmmtU:}f?Z 
58fi£S®<D*D^AiEg&Bfcg3S£ftT^5o 

[0OO4]flfi75, <i<D«t-5**n^AfSg^Bi:« 
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4 

[0 0 0 5] ftfi£SI!<D*o^.fcJEBi&fifc.fc*i 
70 tfv GBAB«S>PeBABfr&Mittf o. o l £M» 
Tg^afiOSBBT^I LT (0d*.»f 8 8 §L~ 9 2 fi© 
m-pflftrT^KKbT) , PI- f2SxtJ7fcfe»5#ft 
BEBaBlctt-*-«e&«\ GfltABSlcjRkff Mix 

^AGgJK#©«®±<D®«;& "ffigxyy" fcpf^c 

lf5 0it^ fc«a<DfcfiGgJ®tf Gg*£ ns c i: t 

[0 0 0 6] ftS^r. aK£g3J<D*a^A?f£gBU: 

[0 0 0 7] CfDi'pt^fi^fiSOD^O^ASg^ 

b& * o ar* As^iiBtc «t ntf . h-g^x y 7 1 

[0 0 0 8] J^Llfcftg^g^tDflStetK *n^7 

-IBSx y 7lc£Sw)f38Sfit ^^^Sfgg5T?$ SWT, 
[0009] tc5-p-)Sk:t±, iRfflW^€?o*P 

[ooio] c<orzib. *B99LSBM!ttfto>eaffi 

*^a©ESxy7fc»|iJL, flMoEBxyTflwc 
±scoja«^seB«fTir\ — 30GHU 7 t»-r 5 

*«EtWiS7Lft«t, ^OGSxy7fc^BUT0 
50 fifES^rBBteL, cneott^Ht) ig-Ti:V"5ttfBfe 
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5 

[00 1 1] 

[0 0 12] CO^E ±^<DW<— OOfBMSX'JTJC 
»LT, ft-r£fie0U8<aKt7*-**y-fe-y M/C* 

*fcy-tr-y h LT^BJpffifrS.A'r.*— ^mk^S. 
Lft#6S£*fT</\ cft£S?7&fc:2«)iEfifcxy7fc: 

^af^liKWWfc^Hffii: % 3 £ v -5 HSjiStf £5 . 
[0 0 13] *»Htt±»LfcH»ate«»ft«*ifc'fc 

arc* »k ua» feiEBtfloaaicewwiM^if * 

[0 0 14] 

mm (fib. mttgSSSO SSOJUfcttHlCftti- 
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6 

[0 0 15] *5K^©*o^i*ffig^ffiU:j:ntf. * 

m<DftmytzMm?Zo si c<oms&t*. 
wma. fl»}fcic*rt-**»MT3. tot, jg2jt¥ 

[0 0 16] /<7jt-*U£¥Bklix ©JSi#Sk:J:S©J 

[0017] AS??, 9M#R». fessxyrfcgjrrs 
[0 0 18] iic-e«t, Mtt¥8ktcJ:«M*Fex IB 

tens. ffioT^ IWS¥ateJ:?)*n^9i»C««*M& 
T?lESffi^7^-?*<J-fef bbTMU:y'fe<y h& 

T, C<Di-5*y-b*y Hftflpa«>-3< DtWPBSWT 
TfeSfc*, y-fe-y M$tex-7-#f££-r5oTt61£tf<& 

«. ft«^afc*wsiasxy7©^i6i8« 

50 ti, cn*»6^F-fnfcftiEBBSffii:*oTU*-5BllE 
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t> , Lfr & c © <fc ? #Bi£iatf2gtx y 7 £&»-r 

C 0.0 1 9] CftfcttLT. ffigxyTO 
[0 0 2 0] JlCi^fcsfc^fcintf. ^SffiSJcJ: 

Co o 2 i ] is, *fgwci±, swjt^rasa. isssffl 
®<0^-r2ffl7 ? -^k:^:LJT2ffi^i3LTfcJ:t->o cn 
£J:»K 2ffi-r-**jjVriEfiHlNS*. S«fiT**o^ 

[0 0 2 2] Sic, ^S)tg!i3ii^e.Hl» 
|iI»TtJ:S0^)tRt;L^ 

[0023] *&fm<t>&mgd&m<D*ai?^L>.mm&m 

[0 0 2 4] £<Dt&mc&tll£, —~D<D&m^V7lCi3 

n-l#|iD/^-^ ni§Q/f 

HO&ES&kifctt^ 3fc©i5@xy7T*t±. n§S<D/S 
7^-^, n-lfiO;W-^ 2#B<a»<5> 

isso/*?*— *o£9i«:K£-r«'. 
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8 

[00E5JMT, 12Sxy7<DEgfl!U?&tf&iBfl 
xy7K*5^T§l?Sfc%Sglp^;><-* (mtfs 3 

i% eo^ff, fkm&mtt-v&tiis. j sB<oiasxy 

io -3iBSftfi+e£Tig;&n£-g\ j + i#S<DSfi*xy7 
K6tfia-e£-eiS4>£-e\ j +2#@<DfEgxy7»c 

lis mtf, ^a?fi^S7^T*«n^ jSi^iaa 

x»J7fc«LTli, SJp^aia-d^e>fS/h*aEfiA 
•f •^fOS&a- d *t?jg^*-fr. j + 2 SBODfESxy 

7Jc?fLT mmm&mm- d a d -r 

d^R^S^x y 7fc:fctf38!piE!gg£e»i:grr3/V 
fcfBSxy 7<DieSJil^StfSiBSxy 7(c^tt 

J f'i2Sxy7«c0»tf!^7^-^*^-rtffffl§«:, 

oTfi^-rntf < =&issx y 7Jc^fiiss?nfc 

[0 0 2 6] ^W^^afBSS^^a^AfBS^M 
[0 0 2 7] c©SI8i»c«kn(f, ftS^STSnS, il^gi 

3 < 1 1>— o*-&ty^a*ss:»c«fc »? , 

fe, ^■?tvott<D&&K : &. IB@Sxy7^S)OS»c 
50 8Ut ffiti. M. ffiJtt^oy-fey h) 
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9 

co o 2 8] *$m<o$wmmm<o$. u ab^s® 

Jfr«S^#@i:, Kgft**i;fci?§L#»cg-3^Tx tu 

tt»cf*i&S*Sf£fi)#afcx t3faS^8W)tfc^5m^ 
mm (SU mtStSSSO SS 

SSOftifB'^*-* i: LTra^TW^tffrfcns <fc ? 
[0 0 2 9] #?g<Ui©£ltegg#>*u^AB£gg 

a, u-*f^«Dg^wjt^wrs. -ratx en* 

tf7*h^*-h*7K CCD (Charge Coupled D 
evice) §^A,-Cfc3S)fc#a»4x *n^7Aiai!« 

o^)t^»ii^§«3Dia^*H-e«So av> 

Tx c £0^#©fc nfclf^fttcfir^Tx 

[0030] '^*-?m%.&mii. mw^mic&zm 

[003 1] ftTJ. asxy/^sits 
[0032] cc-emc^ ism^mc&zfcWT-e. m 

gas-esisfcx &mkxc. /^^-^a^^stcto 
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«x ffl3$fcS^fl^fT7±T*£WfiJTi&5. fti* 
Tx C«3!)J;?*»J-fe-y httf^tti*o< »5i:^ra«r^T 

5. 

[00 3 3] CftfcttLTx #fgy!Ttix IBSxyT"© 
[0 0 3 4] c<3Di-5»C2js:^k:*n^ 

[0 0 3 5] *^0*0^72»St8BO- ©SHUT 
«x tilfBIS'JSi^©**. K)IBmSB^Jt(StB»ci3^SS 
£B$fc. Iflfa'^^-^iaS^a^it) l#E*^ni 
§ (fib, nt±2JJLh<Oif^S) ©MSfc^HSftTcfOfE 
MfBm+ l §B<D*fe3fc{ftHfc:*5tt5|f£ 

[0 0 3 6] dOigmc&tili^ — 0<Df2gxU7'»c43 

/V?;*— *x n-lSgO/W-?, n#giO/< 
7*-*<DJ:-5»Ci££LfcJ&&x gi&#aiCfc3*H}fctfc 
B«)gi&&lc:tett5x ^<DfBSxU7"e»±H niB©/^ 
*x n- l#i©/<7^- *x •-, 2flO/^7 
*-*x l#i®^7^-?OJ:?tS8St5. <fco 

30 7<2®^v. L*>fex c<om&, —D<omm^-vTK 

ft<£«ntf,' #<DfeSxy7'U:*5^T«x M\c;<^*- 

&m&ij t mfr-f-om< ftsm^t^^-s c tic**. 

Tx ^^^-^<D^H«:^iilinX«^IS^>*^x ©J 
ffllL^fc^t-rSxlfctfT'^x fi-3§^Iti:«5^I 

t)x ^*-*©gH&tf@£©ttg*-/!S&SCi: 

[0 0 3 7] ^WD^ay^AS^B'OflS'OjiliS-e 

ttx laiB'^^^-^ias^aax t3i2*a^AiBtix« 

w^<D^Sxfi*^igua.o@^-r«#gx Mfes^ss 
^)toffiffi^sLfio@s-rs^ex mmntmmyt 



11 

[0 0 3 8] cossawcititfx fts^s^Ss j&ss? 
s^stoS, 4hb$b«x. is^st^, stfiut^ 

■e, ait*sii^a^Rriifc*5. 

[0 0 3 9] 49n9<D$lBHlo*Dy5LBtttt 

Jgl^^i:, «GB^OKRfcEB£ftT«9ftMB 
Mil Lfcfl#tt£f}f2#«5tffci:;&*a if^LMimtim± 
<1^3tSat(}f2#^7t®m3m««rt!lE^n AGS 

BBB3!©*n^AB«B««:fcV"»T % ifffB&S>#© 

m (fib, mliif^S) SBOjfcft&BfcfcttSiBglS 
KStteftt't&tlfcfflG'*?*-*** 8tm+ 1 #B<D 

[0 0 4 0] #3£IU?<D^fifegSS<D*n^AGS738; 

t mute, *sebic * o fssagaffictffasss^^a 

[004 1] *5HaflD^fi|E»l!o*ay^i»S*3SrS 

ess*?©*, t(neff£BmB3tom)Kfin%ioe«D^? 
w^ssi^-a-s^Ki^ei:. aoessiBtitticffsffie 

t01SB«l#®»c<fc 

(MU mttgJKgSD #B«DS&JfcffiBtc*5tt;53£B$»c 
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[0 0 4 2] *5^0*SESl!0*a^Aff^* 
tihtf, J^Lfc*$Sili©*u^A?f^B©<§£ 

[0 0 4 3] *fgW©C©«fc5fcftMRl^©^«& 

[0 0 4 4] 

;o fc»^TttHB^-*. 

[00 4 5] (*d^5 AGBBBOB 1 BM9BW * 
5£W©*a AffiggBOSfi 1 JfeMJgflN»b->TH 1 
*» 6 B 4 **B L TRffi-T « . 

[00 4 6] 5frf* 0 1 &tf ■ 2 «WHLT» *mMB 
fi8fc«5*D^AIESSBO^«=BiafcO^TBWr 

&Ba£ff^%ii*-r:rEiy*Bl*&«. 02li. *H 

bjb«# B*.fc3SH3tBSB§« tsumtttimmmmxnb 

•5. 

20 [0 0 4 7 ] 0 1 tew*- * d te, 44KMBBWcBS*v> 
y?&CBOT'l 0 0 tf\ b— »f Jto^64S3ttSB)tL 0 
«:M«-r53tB«D— BfcSb-1f*Bl 1 t. moftW. 
3t L 0 «r<t#3t L 1 &tf BSDfc L 2 te «B 1 
*©— «fc*lf— AX^y** 1 2fc, B^3tLlflDM6 

BSKEBsn. b^li 

U^Xl 4t, UVXl 4*»6ajBSnfcB*SJfcL 1 

*s GBr^eefltflreicj&ttTgBHu mm&<om^ 
30 yth 3 t irfflirr «£ni%khb 1 5i, B*t# l 3 

-<DS«tfe/h LT, *D 9 7 AfBS&tt 2 0 0 IcMtTlB 

[0 0 4 8] EtesfcD^AiBg&ei 0 0«, If— A 
X7lW*l 2teJ;D#B£tt;fc#887fcL2;&, 
7AIBS«f*2 0 0±te*5ttS, Sgi#!S»fcL 2te*HS 

r*B^£L3*«jii3ean*ttBi:H-ffifite»<. m 

[0 0 4 9] iSS, *a^A|BBB*2 0 0 

±tW5, SSH^PSl 5tC*??|olSfatxT*5, 
40 O^TtRtf 400 1 KyVtStsmmth 3tf£3ft£tlS 

[0 0 5 0] H2K^-rj:ak:, ^Ht^SS§i 5t±, 
MAifBAttBfr&ftt)^ «»<ZHr;H 5 2»c»9J*n 

©ffiS^BTStitf , T h U * Xttt 2 5Jt7cE5lJStifc 
tmoBXBSIcftJ&LTtBft4>-fe;l' 1 5 2tf«iah 
5. ^KJt^iSSl 5tt, -fe;l/l 5 2<0-9--TXl«:jSi;ft 

50 L3-ORt;i^3t3-l> 2^3tL3-2, -Off* 
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[005 1] BtfB 1 fc$3<,>T\ *o 9? AfBSSH 1 
OOtt, *O^Affi®jK«:2 0 0<D«Ek:»-r5«^ 

% l 3 l 2 <on {tft^-fO^H L 

7 242S8Ktt2 0 0t43^5IBS-r^SftmaS®»c« 

scaa at*** 3 teas assess 1 9**9 

WtZWBffiMi 6 W, #*fl80B»T(i, 

L 3 «>M6M*i*a ^7 &eBJKtt 2 o o cd^EK: 

[0 0 5 2] GflMdOQEMi 1 9«. *ay924B« 
&«:2 0 0O«Sfc3trS«^3tL 30eBftft*4Btt 

1 1 , \£—L.X7V-y* 1 2, UVXl 3, 1 4RIM 
fcfLTs <I^L34#J!^L2©fca&£3g-t£i?fll 

txbAi*t* *ay^AfiBS«»2 0 0©«»ftfi* 
awfcBx** nr**^. ^sessa 

hi 8 tit), iBrrsH^EB»tt«M**ft-rj: 

[0 0 5 3] f&MSi&Bl 8tt, MX.if, v^a;/a-fe 

Ea&#2 o oifcEWr^fcEWIIWWciSfcTHW 

9 »c*5«-5Eaftfi©§iJffiJ£fT 5 £ffflrE£iSg3 

2B3fcgf38§l 5fcisW-SgaHOWIP*ff5J:3lc«Wl 

[0 0 5 4] *o^7AEfiffiBl OOliMlJ:. 
7 AEa&f* 2 0 0fr6o, If £JR»i7ttc&-3 < S3=tt 
L 1 ZZmyttZUl/XZ 4 afc, miol/X2 4 
LTIf^ftL 1 2%SyfT5S)t^B2 5at, KSft 
2ftfcff£3feL 1 2»cgr*,vr > EP^S)t^B2 5afr 

j&<*2 0 0fc«teTES*ftfc&&flDEg1S?a***« 
#8l5§!8t&B2 6 afc*rli*.5. 
[0 0 5 5] *SQS?gS8T«, L 1 X« L 3** 

U?7L>&ffl&#2 O OJcMSt5fl9V>-fn^<OgpgT3S 

SBl 8te**MWFT, SHrt^SISl 5*. ffi#3t 

LlXttL 3«riSiWrSfc«)k:§ffl<D^S^il#7i 
L 1 Xt± L 3£>7^fciIinEB-f a®^, S3feflW* 
1 Xtt L 3<07tBSK§&W»Cj? AfS8tl£%8 
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ELTfc £</•>. 

[00 5 6] COi^tLT^gSftSS^TtL 1 2* 
4 a%:0LT§7frrS§7fcSB2 5a(i, 00* 
«7*hW*-K7W. CCD (Charge Coupled D 
evice) $%$A/?4:S. 

[00 57] R&gB 2 6 a t*\ S7&£ftfcfl£7fcL 1 

SB2 6a«, *O^i,ESj«»2 0 0tefel7SSa 

efraT«SB«^riRB>lflHB(D-«2:LT<Ds 
*B#Satf«S?£*nfcglfM*aE8®a»&, 
BSW3S afcBI#I5jt>RiarCi&5. ttT^ WM£k 
H 2 6 a t±, <KD&5 \cn&mmm^ S a %M#S*5 

cn^sw^Bi 8»cw*-r5«t5»c«ifig5nT^ 

5. 

[0 0 5 8] *£MBBflrPlittlzU flJSPgfil 8li. * 
n ^2»E^«f* 2 0 0 fc*5»S»8J<DftfiE&®;&E 

g-rsisoESftS^stpESftSkUTS^-rs. * 

20 IT< ESftfiE^M^Bl 9»±, MB8B1 8fc«tS»J 
STF-e, SW©ftaESiB*EBb;fcttRfc*Jt7SEB 
ft*** c©^snrc»tf$EgftaE*S«Pi:LT. m 

[00 59] M(C. M*ttBl 8 tt, 6 afr 

* 2 o o * £ we* ns a 

Eaffi£»ipaSEa®i:LTg5e-r3©fc:an*T. c 
<DSW©^SESffik:«UT, giPEafcSfctflS-rs 
S^SES®T?3&Sg^-rftfiSiP«^S afcEa 

0 0»c«bTKk:»J?EgftS^^SnTV^5C k*^ 
S^t^iST^S. St, RQlttB2 6 a^rffl^T, V> 
Ttvon SEESiS« < Smftfil2S®-C*S*»*, *a y 
7AEB«E«t2 0 0OMnMK<r'>l±*D ??&GB8B l 

o otospi^Kfc-ricsstias'jT-sa, 

[0060] m\c*rz. &m&m 1 8», mw<onms, 

AES^(*2 0 0»C«LTli, ^fiS»P<l#S a»c<ttJ 

a, cn^s^SESffifcLTSS-rat^fcESft 

S^H^Bl 9t«iE**Ht*l>t,©i:-r5. ^UT^ 
«c. ffiSo^SEfiS^Eat-rsiSfcti. ABX9A« 
S atc£9^<£ftSSqHlAEftiiilcttJCTS&VES 
^atciSCT. ESASaSSBi 9lceaE«rM75i 

■TS^TOESftaSES^Bl 9fcU3l73gi*E&ft 

jo T-oESftfii:. ftfiSHSfl^S a«cJ:t)^«n5S«P 
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mmft&gm&&i 9«^ E^as^^sE-rsi 

[006 1] IKSft, SJ^*a^AI5^HK<fco 

mm#2 o ou:m&ztix^zm&ict>. ®mmwi 8 
mm\c. c<DftmMmmms atcts^amsgip 

.fcSfcMjSSnTl^o ;o 
[0 0 6 2] lia^.Ts *P?^AEgS«B 10 0^ m 

AESi&#2 0 0 <Dg*Efc**LTt§*fW»c, *<0«®k: 

a g^EB^^s-rac mm%L3R.v&m 
«2<o*)t{iB^Ki?-a-So §ev^±, u— yssi i 
m<oi&o>x&Em<oft fi-f EB*gjrr s c t -tra l 

LIXttL 3Mtffc#|BftL 2«DJtSSli:i&6uEeLTfc 
<tl% *P^Afe^«f*2 0 0t0««FtS®fc 

<fc t) . *n V^LMmt&W 2 0 0 H#£*-<E>&Sfc«Jo 

E2 0fc,kS&»Kimc-3l,-'Tfc. fclfflJ&Bl 8T-^fig 

[0063] xmrnmrnvimic, mmngmrngm 1 

BKLT43t5, ^SESfl§4V^*-*<D-0!l*:-5EgSft io 

§11 8fc«fc3fW®TF-l?x gftgB2 OJctDE^xy 
7^Si?-a-5Blfc, f?l&fO<OEgxy;rfc*J-rs§& 
OE@H$l;:/av>5n*:Eg!fcfi«\ ^ism©fesxu7 

t *rr s ^sjoiBS^ic $ $ ffl <, ^TfiBSWff s 

<t?l«?tlT^5„ C<D«t5*©JfflI§Bl 8fC«t5 

ESfcfi^MgB 1 9Rtff£ISgB2 0©$iJSik:o^T 

t±v ^jcpa-rs (03St/04#M) . 

[0 0 6 4] ^lc, JW-k<D$D<<&S£ 40 

nfcjf^ysijgjgw^a^iiesssii o oos*e9* 

[0 0 6 5] ^toKftfStcti, U-+fg« 1 1 tt, ftgg 
fLO^U If— AX^U»*i 2I4 % Jt^JtLO 
m^«LlRt/#Ba7tL2k:»S-rS. *LT, <I 
#JtLll±, UVX1 3RIS1 4tJ;t)SH3t^^i§l 
5cD-9--YXfc*SCfc:gt5nT, gRSftggiil 1 5KA 

w$n«o -rsi, sra^iaigi 5 a. &m&mi 8 

1ST, 1 5 2 *Slf¥ttJ: LT, m^3t L 1 50 



&6f! 2003-337525 
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-rsgsa^fr?. *<o&. cntEmstiitmm/tL3 
u>x i 6T?ift3fe«nfeSx 5^—1 

fc#M3tL 2 i:«fc*D^9A»Wi»2 0 OtfDffigfg 

ns. 

[0066] ^±os*w*esfWk:ioT. m*&t 

L 3&tf#i8DfcL 2*«-^fcJSg|*«nS— 3«CIX<J 

[0 0 6 7] CO** MSB*. &&<0fc£Eil 

Hffc»LT?rt\ WcBR©EBxy7lc*#LTfT5» 
^fiSJBffiO*ay9i»|BS«B 1 o o tc*sft-*M» 

mmvmmwrftv&mic^x m 3 ru m 4 lt 

^■y-h-e^So Sfc, 04 a, snno-oGBxy 

«0«OlBBx U 7lc«(t«EBAB«BXr * 

[0 0 6 8] BSICttlrvr, jfe-fB#)ttL3««jSBfSn 

4«L12 A^S)t«B 2 5a C tlUlfSC 
T, MU^B2 6 afr&ffl*5tl5^ai!PifS a*< 

1) . ^LT, ftftB^m^S aO^SfclSUT, 

*ay^AiB§i&«:2 o ojc»-rsa«j©ffiaT?««^ 

2) c 

[0069] cct, awoEaJ-es&ntf at-y^s 

1 2 : Yes) , fl#M6L 3RXfmS2tL 2«iffllr^n 
S s a ^^-riHfiMi^ S d KScJ 

H»2 0 0fc43»*, C(O^MX<D^^mm. BP*. 
atPftSEgffifcWLTfrfcnS Wf^S 1 3) o 

[0 0 7 0] ffl7j. Xf-y^S 1 2<D$1J£<D&%:. MM 
(OmmT-IUftllf (X^>v^S 1 2 : No) , ESftfi 
^MSBl 9t«tt)@^nTV>SiK^fci3^«ES 

K^^eUfc^^nS (Xfy^S 1 4) . Sfc, ftfi 

sipm^s atcAo^snssJpftfiiBgBtc^is-rs 

iE^fTfetiS (Xf-y^S 15). ctoSffitt. 09^.tf 
ESftS^MSBl 9lcXt>-£tiZ®®mf§S l lc?*b 

fens. 

[00 7 1] Xf-^S 1 3XttS 1 SCDtoSfc^ 
T, ^BbilB 2 0 let t) @S$nfc*n ^ AESlif* 

2 0 0Ol^T?©Egl'J7 m^)tL3Rt/ 
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ft SMsmw. i 9 fc * k> rn&tE titz.im&*>n mmm 

CftLT, ES^©x-*Eg£^5frSfrjW&}ffiJ£l 
II 8K:J:»K SlfcSftS (Xf-^S 1 6) . 
[0 0 7 2] CcT, x— ^ES^f?**^^©^!* 
»t^S 1 6 : No) % ^tDSSi&Jlfc&T-rS,, 
BP*. COH^lCti, ft$gl£<i*§S a«D?i^ (X 
ff^S 1 1) ^ftBgtPIMS a<DE8 (X-r-y^S 

[0 0 7 3] fiS^ TsT-V^S 1 6<D?!I«<9I§S, 
*ES&frfc5i§£-li:»± (Xf-^S I 6 : Yes) , 

■#SdlCfSCT£|ig)t£Iigl 5K<tD<l#«L3*^ 

7) o 

[0 0 7 4]^T> g»g«2 0k:«fc»>@£<*ft7t* 
Di^AEfi8«{*2 0 0 <DW%MV<0&mx.V TUHsif 
Eiiftft^SHBl 9fc«fct>^pIii£*#<Dft&i2 

®mwi 8k:«fcD. WSarns (Xf-yrs i 8) o 
[0 0 7 5] ccf, &<Dft£E«®lc*fl,Tx-*E 
S*fx*5«^tct± (Xf-y^S 18:Yes), BMP 
1 »CtS©JfflI^»TlB©ftS^S^l 9 let 

k>, Em.ftwm%.to&L>bn& o. oig) 

7£tf£H£ft5 (xt-y^s 19). cois, t&i£©jn 
<. GBft££K8Bl 9kH3t^Tt±, gtPESSftS* 
gipi: LTzmEtfiftfrnT^ZW, fcESft 
AoCK«jEtttcfrdC2:A^TIB7ft«. *UT, Xf 

[0 0 7 6] flfcfr. Xf'^S 1 8O*UJt<0lS«, 

(Xf'y^S 1 8 : No) . gfft^B2 OlCfcDgf&nT 

■fr5*Sii»*WWHIl 81c it), WSShfi (Xv^-y 
7"S 2 0) . 

[0 0 7 7] CCT?, ffi^teSxU^lC^LTx-^IB 
S*fT*-5#^lCt± (Xff^S 20:Yes)>l» 

s 2 tc «t 5 (mp«S(t r^ium 2 o ic * t> , mm 

ftT« B4>G&xiJ7££ns (Xf^7S2 
2) . *-LT, Xf>^S 1 SIcR-sT* WBOW 

Bosons. 

[0 0 7 8] fl&# % X-r-y^S 2 0tQ?iJ5£<D*S£, ffi<0 
ESxy 7fc*?LT-r-*Eg%frfcfc*^«-&li:l± 

(X-r-y7S 2 0 : No) . -a©ffiSj&3S*fS7T 
5. 

[0 0 7 9] tU:lc<fcD, 1SSc<DiSgxy7tcfeij-S> 

BB©ft£E»ffifc^3E8BB©£BEBtffrr-r 

[0 0 8 0] *KBBB-eiittK:. ±3&<OXTy7S 2 
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2lcfev^Tli. ©JS®Bl 8t±*»JWT^ #S)gB 
2 0lc<fc9Efi*xy7«:gS&2-e5Bfc:* £»SU<DEB 

x'j Ticjtrsa^ss^icfflv^nfeiasftfi^ 

&f&&©E&xy 71c»-r5§«]OES^U:^<DS$ffl 
<^T, IPS, f£fil&<DEBxy7lc*rr;58lpEBft£ 

[008 1] <fcOM{*Wlci±04ic^-r«fc-5k:, ±©»c 
^■r— cDfssxu7ic»-r5ES©isn:i±, jfefiiai 

OfBS^lc. SglftSEiS®<DEIiftg£e 1 twatt 
10 5. cnttB< 2@B©ES^lCx B2ftBEBBB4>G 

gfts^e 2 ta^-r*. Miccnic^ 3®g<DES 

Blc, Sg3ftSES®©ESft£*e 3 

<d&o 4-ossi y 7 ic^tr s 3 boekmkt 
&ic, ®wmw 2 oic± Diasxy 7©^i6^ff*>n 

S. TSlc^-rffi<OE@ixy71cJ*-rsiBS<0 

Kicti, jfe-ri 0S«»Es^t. mftaEEB®<DEfi* 
fta^e 1 • tias-r^o cnic^< 2eis<de&i$ 
tc. m2ftAESffi«Dffigfta*e 2- £kbi-«. s 

iccftlcflK zmSommSK. B3ABEBB4>flBB 
20 ftS*6 3' £B£*«. C<DJ:'5*flfi<JDESxy7fc 
«T « 3 @©ffiS!tl^T Lfc&lC. 2 0 lc«t *) 

[0 0 8 2] C<JD<fc<5fcffig*xy7<D&l&<D|gk:. Eg* 
ftfi*y-b-y h-TSJltS:<, g«rt£<DESixy 7£* 

w-s^SjofesftiEe 1 • BmooGBxyrtc* 
ttSS&oEBftfie 3 i:^— Sc«-&«o 
[0083] ee^T. Gftxy 7et*ft{ftic. Egftfi 
^^Bl 9fc*oTE^fta*y-lr'y hbTJEfcU* 
•y h^OS«PESftft*»6ESftfi*aHbTV<a&fP 

So 

[oo8 4] **fl&Bflrca»i:* ^iiittifcfeitsffi^ 
«fic, mmnmmmmi 9\c^k> lSi^nts 

(fiU nt±2W±<Di^S0 «D!H (B4 0±0#HD 

(Djmtitmm (K4©Ta#M) ic^m-ts. j;^>t, 

[0 0 8 5] io^T, **aWtt-ett»*L<tt, BR 
<DGBxy 74>GBNU£&tf£GBxij 7lc^lt5aa 
40 Ofta^SBCffiBJBUffcli-rs^V— ^^i&K^L-T 

sjn^^^-rtts-f-ESx y rmommmn 

MB9«s *d ^^AES^tt 200 ±lcES Lfc ») , 
C ft*»#m Ufc t) -T 5 C i: li^gi: 45. 
[0 0 8 6] W±SWBLfeJ:-5lC2ti^l«!^SIlc«);ntf, 
ft^S^StcJ: tJESSS&RtfES^B^fRa^lciS 
ftSCttfT?*, La>t>jffi£&3EBf&flF#"IBfc4 
5. 

[008 7] WxBBBUfci -5 k:*^S»BS80*a ^ 
50 AESSB 1 o 0 ft BB-8SO* n i^EBtf B 
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tre&£o du *gmB&-eit. mmrti 1 x«l 3 

jg»rr 3 L 2 ^S^WJti: LTfUfli 

■rSCttioT. U>X2 4 a. §3fcgB2 5 a&tf 
Wm&m 2 6a *JB^T\ *o ^AES&tt 2 0 0 »C 

L3*j8»rU IOl/yX2 4a, gftgB2 5a, R 
&SB2 6 a&tfftjapgBl 8fc<fc-3T. ^s-rs*% 

-rnt^ 2t^)gfig©*D^AEgs«i 00 a, is 

[0088] &±mwiisrc2m&m?i*, &mxgm® 
UT2MaLTtJ:^U Esrais^-rpgfax-* 

[00 8 9] *D^AfgSj«f*:cD««i:LT«, 

[0090] a*a y^L&msmvm 2 mim> * 

5§lB©*n^AE^fi^Sil2§i^J&fcOVvC0 5 
fiSOESix y 7 fcfett S^SSfi^SH-T *TS 

[o o 9 1 ] m 2 ^smmt, m 1 ^s&jg$gi:Jt^T\ 

o^AESSBti. ISS^^sESIBl 9fctt*T\ 
ft 2 0 0 ©SffitJJI'Sf^t L 3Stf#M3tL 2<Z)^H 

^ais^ffi«wtcsH-rn(f <fc < , 

3, 1 4RtM 6, &UtC&MKgmmi 5(0&M6l\c 
U CO%¥£lcftlT* ft9%L3?#!S%L2 0ft( 

^»2 o o<»&&im*mi\c*tvT:mmmicifi'<k&m 

t0 0 9 2im2mmi&T'l±. &ffi>gB2 0fcJ:!)E 



(11) ?#BB200 3-3 3 7 5 2 5 

f*B)&<DEg*xy 7fc*f-rsfit*MfoSS!afc LT»r> 
T, ESWfctiS. 

[0 0 9 3] «fc>j|if*«fc«05fc:*-r«i:5K:, ±gfc: 

^■f-©is©xij7fc#-r£ieg<Disic«, Jt-f iius 

©ESJiSfc:, Mi«058!ga<D*ioS8ft£d 1 £®&T 
. S (ixlfd 1=0, W*>£<DMjim&<i 1 

aiat-rs) . cwc*< 2 eib^es^ S2^s 
jo mm ©es^ic, ss 3 ^aiaffi©^sia«r d 3 1 & 

£tS. COidfc-^iESx'J^fctt-raSEOiEg 
tf&TLfc&fc:, ^a^H2 0k:j;t)Sgxy5'iD^Si 

^fT*>ns. ^ut. Tgu^-fffrDfessximctt-r 
s©«o£gt*fcd r t^-rs, cnicgK 2iub<o 

ESHS»c> n2i^&8ffi<»mMMm:d2' trn&f 

So Mtcn»c^< 3niB«)ffias^c, m3mM.mmm 

y 7ic«-r s 3 mcffigjb^T l.^jc. ^ibSB 2 o 
20 fc*t»l3gxy70^«i^?ft)txS. 

[0 0 9 4] C (OH 5 fcfB^xy 7 <0^m<om^ 
SI** 'J -by h-rsci:«:< > SI&mcfBSxyZJcfe 
ttSg*3<D«0£ggad 1 ' «r % ^16t3fl!)fBSxy7k:43 

^as^o^aifid 3 t*-a$*5o 

[0 0 9 5] SfoT, IBSxyTC^Sl^C. ^igtf 
^HSBk: J; -p T^SiS^r b Tit y -b y h 

[0 0 9 6] (*P??2kGB^0SJ$gaK) ft* ± 

30 a©*M^sit^^T, #sg)tL20)ffiffl%^iir^s 
i,itjQZ.Tm^T*>£\,\ acorns, ed^tf, mmytm 

«)^S^#SaJtL2<7)^8SfcEBbT, #Kg^L2 
[0 0 9 7] Jgfc. Jt3^©^fiSfgSHc*t^ #JStfl£L 

^ 0!*{f> S<g^HM©^g^#B93tL2 0^K 
fcEBLT, #fiS?tL2 0igi|S*^MbT. COffiifgSiJ 

[0 0 9 8] 5E»C> ±^0|ya}gjJg»Cfe^T> #B8)tL 
2 0<13tKAI%^^T^aES*fT-5#S^l^S?3 

[0 0 9 9] cn?«©^Jgfgaik:J;ntf, ±5ELfc3tS£ 
JO JBSgfctk^T. *5lSaga£D*o^7AE^oitgi:* 
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[oioo] (&uy?L>n£gm<DmifoBf8) 
coioi] 9tr. HewMBLT* *&immc&z> 

fc. 06tt, :*^Jg*gk:&;5*ny9AS3i|gB<D± 

[0 10 2] *llffimffik:«3*ay9Aff3=iiB3 0 
0«\ J^bfc3iafsmag<0*ny9AfeSigBl 0 0 k: 
«fct}fBfih*ftfc*n^9AiB©jg{*2 0 0A>&fa^1SSJ 

[0 10 3] 0 6 fcjjVT *n^7i»S48!3 

0 Oti, S^SgW^L 1 0£*ny?2»Gffiftft2 0 0 

— 9*^82 i rapEftL i o^^n^Aiaasji 

#2 0 01C3K59-2 2RXS2 3t, *a^Affi» 
j&{*2 0 0fre.<*X H£Jfcflli)fc»Cg-3<g£}fcL 1 1* 
^Jt-r«U^X2 4t, mu>X2 4%/CLT||4itL 

1 1 ?rS)t-r5^^B2 5fc, !5§5fe$n«:lf^tL 

1 1 k:*flSLT§7fcSfi2 5fr£>iH*j£ft5g>fc«9S 
r k:fir5v>T*oy92420$«*2 0 Otters ftfcfE 
8fit?8%M#lRSRlRgB2 6 t%Ix5, 

[0 10 4] *D^7AS4Ml3 0 0tt, sfcn^9Z» 
fES&tt 2 oo«o^©c#^5 L 1 OOftfi 

9 1 , n£ffl&yt L 1 0 ^9 AfBS«f* 2 0 0k: 
fctt S i?£f ft gffigffilcttJS'r 5 B£ft fiE i: * 5 

<fc -5 \cnt£ftgmjmm 2 szmwrzmmim 2 s t 

«ltf*ay9AiB^f*2 0 0©SI®k:#LTfc?-ftfi 

[0 10 5] S£ftKS3g8B2 9li, *o^92*fEil 
2 o o <DSSk:^tr«||^WJt L l o <Djf£ft & 

if^«2 u 59-2 2&t/2 3<o^mA\cftr^n& 

&fC*JLT\ ?i»03L 1 OOft&fc&lTf SUM?)* 
lifcl^T, *ay9Afeg*St#2 0 0©#ftft Soffits 

m&m 2 9 tc * s ft aM»fFk:o^T «^ 2 

8k: £9. ^■T«-^coS^lM^'0-^*-rJ:5k: 
[0106] SMS3JgB2 8 ?>f^n^a-b 
IEiSSgf*2 0 0A^S^-r^#f5S1f«il^k:iSCT©Jffii 

2 9 k:^tt5S^ftSo$a®«:ff 5 <fc -5 Ketfig^nx^ 
S. 
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[0 10 7] C©.£-?k:l/r£ffr£tl%ff£ifcL 1 1 £ 
UI/X2 4^LTS3trSS)^IB2 5tt, {fl*t£:7 
* h^*-H7W, CCD (Charge Coupled Devic 
e) ^*^A/Z?fc:3o 

[0 10 8] 0EIfcgS22 6l±$?£L<ti\ §^B2 5 
©S7fc£ft5(JHBg/<*-vi:. *ay-7Affig««:2 0 
0*fegbfcg5k:£|1fljfcgfig8i 5 (0l#!5O icfcO 

-7;l/fcLT;**yrtk:t&l»LT*5<o fit, 

-<DSSx«J7k:^^5-OftfiiaS®»c|BSl$n 
fc8g[tDiEa!titfH*l^i$k:§|*l!m3 c fck:fcS. 

[0109] **fiajg^-ea#k:, MSXSB2 6t±, * 
u9?L$mm&2 o 0k:*5ttsjggc©ftfiiEaJffi©d 

s , ft s a # titcmmn mamma* 

T> ^S*£fi2 6t±, <!<0<t3k:ftfiS^^S a£S? 
20 #Bt5£. cn«r*JffliSfi2 s^m^j-rsidk:^^ 

[0 1 10] BHJU3IEB2 8 ft&S5MI*iS afcg^J 

v^Tx ^-rnoftffles®^sii!ftfifsatuST?*5*> 

*a^Z k |HSjdlf*2 0 0Oai^lgl f Hi*ay9ix 
?f£&B3 0 0<Dara*Bg*)-rk:Sak:S8SiJt?*5o 
[0111] Hk:SiJffli^B2 8t4. ft&M&mns afc 
<fc »)^?n5Sip|BSJftSk:Sc5l>TB^ftag®^B 
2 9*«ffit-5. ■ttSfiDftSSEgB'&S^-rSiS 
k:t±. Jfe-rftfiailNI^S ak:«fct)^5nsSiPftfiiB 
50 g®»ctt£-f5»iPS£ft«k:jSD-£\ S^ft^^S 
B2 9k:«JIE«r*Ht5*7k:^?nT^5. iU^f* 

s ate^D^nsaipftgsHSSKttjs-rsaieB* 
ftet<oftaM*^tB-r«. ^k:. ccD^m^nfcftgE 
mmi, *7*zvh*mvT. s^ftfi^SB29 

tt. B^fta^H-T«cfc5k:«fiK«tiTV^. 

[0 112] ftliT, *n^7i»Kg!3 0 0t±. M 
40 §3WIL 1 0tf«)fejn5ffii%> *P??£J3ftttttt 
2 0 0<D^®k:»LTlS««ik:, ^to^Mk:}Sofc^iRi 
lc&m2ii:&&m&W3 0^Mk:<iilT^S o 

[0 1 13] ^lSS3 0a, 5v-22 SI/ 

2 3^£D7t^3gcofta^EB*^H-r5Cfck:«fc»?, fl 
4l9M3tL 1 o©^)tfftB^i&5-a-ao SEVH±, 
■»fSB2 l^tt^^S^ftS^BHfi^r^M-rsc 

x&wm matt. ssft«*^-e*s5 9-^) 

MSmwytL l 0OJtKk:jginEBLTfe«fcV>. SE 
50 tctt, *n^AfEfiH«tt2 0 0©e8ffi#tk:<fc>K * 
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n^AfEssg#2 o o &&z=t<ommic%i-2Tim,m 

fcgft£-£5^fc^A/efe«fcv\, «£&Eb^B3 0fc: 
[0 114] *iHateBag-Ctt*#»c, I^iS^£S§2 

fttotlZ <fc r> tcflbSSftTl^S. 
[0 115] <fctc. 07%#BgLT. «±09*JI< #UiKS 
ftfc4^^<g©*n^AS£Sfi3 0 OCQS^to* 

if ^wf^tcov^TSiwr s o 
[0116] *©»f^ic»± x ly-^rmmz 1 55 

-2 2&tf 2 3%ST^ 3£8SIJH#L 1 OWO^A 
200icmtt^ ^7t«B2 5ti. *n$T9 

AfBg&#2 0 OlCfctf 5. n&mftL 1 OlCgcK 
H£ftL 1 1 «rS)tr5o CCteS^tL 1 1 »±, 

7i±mmm#2 oo»cjH»snfcUBc£i;*» o$&e& 

MtcttK C<DJ;?ft|f£}£L 1 Hi, 0 1 fc^Lfeft 
[0 117] ScVTs C<D^fciiB2 5H:«fe»3S3t*tl 

< »«MrK»s*ifc*n y^^iea^f* 200 icess 

[0118] «±©S*W*|f^ftf|Fk:«}:oT, H£fH 

[0 119] <l<0«t'5*W* ; erx flOKoAtfe» 
*SfflBeffl©#o$^x»|j£8B 3 0 0 \c3sif*n&& 

[0 12 0] 0 7»c*3l,>T, ftTOSMRMfiL 1 0»Cg 

tj<n£jfcLi i^sj^S2 5T5jtsns. tnt 

1) . fLT> H£ftftgHgB2 9fcJ:»)P^<*ftT 
^S^B$££:fct*3ff£ftft£. ftftglpB*tS afc* 
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af -y^s 4 2) . dottEii, mx.im£. 

[0121] m^r, wwnm3otcti*)mj&t£tift* 
0 (xoitifrs-eoGfltxy ric^i* 

5. B^itMSfi2 9fc*9H«Sn*SB&&©ft 
ftiESfflfcfcfbT. OHWBOT^SfefcfrSfrS* 

70 3) . 

[0 12 2] CflT\ ?*— *B£*fr&to&(r'>«frlt:tt 
Uf-^S 4 3 : N o) , ^D$£4ffl3S**n'-r5. 
EP-6, CO^fCti, ftSIlpfflf SaCfxyi' (X 
fy7"S4 1) gfCO^Tli^&lcSlfTStt*: c £ kifc 
S„ 

[0 12 3] X-r-v^S 4 3<D¥!iffi©«», x- 

$»S£«:fr«:5*&»Ct± (Xf^S 4 3 : Y e s) , 
S^MW^L 1 OjbWStlT, S3K112 5fttfR» 
«B2 6«fcJ:oT, mKOx-iHl^iWffcn* (X 
20 f-y^S 4 4) . 

[0 12 4] «^T, &UttB3 0l<:J:9iafi£ttfc* 

* x B£ft ^3£gB 2 9 k: J: 5 KJEWftB&%Oft ftiE 

iil2 8fC«t«3, WftStl* (Xx-y7"S 4 5) . 
[0 12 5] CCT\ &©ftftSSffifc:2*LT-r-*fl 
££frfc (Xf77"S 4 5 : Y e s) % M® 

m^Sl• K H 5 W%g»TB4ft ftftMSB 2 9 »c 

<t tK ff^AfttfnfftoBd^ft cmtf, 0. 01 

30 ft) 7£ttft3&£ftS (Xf^-y^S 4 6) . C<D^ tdtt 
<Dl8l<. S^SftHStB2 gicSfrvru:, 
ft«:S^i:Lf;:«aE^fTt3nTI/>5iD-p. 

[0 12 6] flfi^, 4 5«ipM©ie*, 

(Xf'^S 4 5 : No) » ^ftil3 Ofc* t>^«)Pl 

40 7'S47), 

[0 12 7] C<LT\ ffiO|SSxUTfe:«UT-r-*S 
^*fT*3#&tC»± (X-^-yys 4 7 : Y e s) , WW 
m%S2' fc«tSSijai*SJtT^R®B3 0k:«l:»3. S 

^g^)tL i otfHB^nsiiwtf. m^smtamm 
snr, fl&©fissxu7 , i:stia wf-y7'S4 9) . 

[0 12 8] flfi^, X-r-y^S 4 7©*JSO«*, ffi<D 
50 Uf7 7"S 4 7 : N o) , — 3i<8S£*2Bi*l?TT 
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S. 

[0 12 9] &±\C£K>. aa<DE®xy7-JCi3ttS. 
[0 13 0] 4^S«fi|-ei±^k:, ±»oxf-^s 4 
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